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gence of the reader, 


ADVERTISEMENT. 


AGREEABLE to the laws of the univer- 
fity of Edinburgh, my thefis was prefented 
to one of its profeffors in June 1708, three 
months previous to my graduation. Moft 
of the anatomical preparations (drawings of 
which are annexed to the work) were made 
in Dublin in the year 1795, and the infe- 
rences deduced from them were communicat- 
ed foon after to feveral gentlemen both in 
London and Edinburgh. | 


The favourable reception my thefis met 
with, from fome of the higheft literary cha- 
racters, induced me, on my return to this 
country, to promife an immediate tranflation; 
but anxious to fee fome preparations in Lon- 
don, references to which I thought would 
more clearly elucidate fome principles I wifhed 
fully to eftablith, and not having it in my pow- 
er to vifit that capital until September 1799, 
I thought better to defer its publication, 

A However, 


( ii ) 

However, the additions made, [J truft, will in 
fome meafure apologife for its delay, and I 
hope it will now be found worthy the atten- 
tion and indulgence of the public. In order 
to render this’ eflay more generally under- 
ftood, the quotations are tranflated as literally 
as poffible, and although the original plan 
has been followed with little deviation, yet fuch 
alterations have been occafionally made as it 
appeared would be either ufeful or interefting. 


INTRODUCTION. 


INTRODUCTION. 


oe O man, as his exclufive privilege, has the 
inveftigation of her works been allotted by 
Nature. From this purfuit does he derive the _ 
trueft fource of mental happinefs: With ad- 
miration he beholds, with rapture he traces 
her, through her myfterious paths, at once 
delighted and aftonifhed at thofe admira- 
ble contrivances, by which fhe conducts 
her various operations. Nor has this {pirit 
of inquiry been limited to any age or people ; 
flow yet certain in its progrefs, it has with un- 
erring pace purfued its grand defign. Hence 
innumerable advantages have from time to 
time accrued to fociety: to this principle has 
the cultivation of philofophy in general been 
indebted; and thus has that divifion of it, more | 
immediately connected with the prefervation 
of our own fpecies, been refcued from the 
hands of empirics, to be placed high 
amoneft the other branches of {cience. 


A 2 T need 
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I need fearcely obferve that this great pro- 
ere{s in medicine, has been, as in other {ciences, 
owing to an accurate and fedulous attention 
to its principles; I mean anatomy and che- 
miftry, as well as the laws of the animal cco- 
-nomy. Yet numerous and rapid as have 
been the different improvements and difco- 
coveries made in the various branches of thefe 
{ciences fince the year 1700, little has been 
done in that department, which I have fele&t- 
ed for the fubject of the following eflay, fince 
the year 1563, when Euftachius publifhed 
the firft edition of his Opa/culum de Dentibus. 
From that period however, difeafes of the 
teeth began to attract attention, and a few va- 
luable works were written on that fubjedt. 


Amongtft the firft of thefe is a work publifhed 
by Urbain Hemard™, an ingenious French furs 
geon. Some others appeared nearly about the 


fame time, as alfo in the courle of the fixteenth 


* Recherche de la wraie Anatomie des dents, nature et 
proprictez d’icelles, avec les maladies qui leur adviennent. 


Publifhed at Lyons, 1582. 


century, 


te 
century, to notice which, the limits of this 
eflay would {carcely allow me; indeed [ 
confiders any reference to them at prefent 
unneceflary. About the year 1700, the 
neceffity of fome artificial mode of pre- 
ferving the teeth attra€ted particular atten- 
tion in Paris, and a few furgeons there, be- 
gan to confine their operations to difeafes of 
the mouth and teeth alone; from which pe- 
riod may be dated the commencement of ufe- 
ful knowledge in that branch, founded on ex- 
perience. Of thofe works publifhed on the 
Continent the beft is that by Fauchard*, 
Though a very ingenious and ufeful effay 
appeared afterwards on the fame fubjeat, by 
Bourdet +, this I had not an opportunity of 
perufing until fome time after my thefis had 
been printed. The only treatife of confe- 
quence which has appeared in our language is 
by the celebrated Mr. John Hunter, under 
the title of the Natural Hiftory of the Human 
Teeth {. This contains fome ingenious and 


* Le Chirurgien Dentifte, publithed at P 
the year 1740. 


+ De Dart du Dentifte, Paris VAgye 
t Publifhed at London £7743 
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valuable 


C ey 
valuable obfervations; but as many of them 
were colleéed from dentifts of his acquain- 
tance, and as Mr. Hunter did not confine his 
operations to that part of medical furgery in 
queftion, I fhould be lefs inclined to place 
implicit confidence in his opinions, refpeCting 
a branch, which, though limited, yet requires 
the moft minute attention, and unremitting in- 


veitigation. 


On comparing thefe works with thofe of 
anatomifts in general, I found innumerable 
points by no means cleared up,.and by the ad- 
vice of the celebrated Dr. Rutherford of Edin- 
burgh; I applied clofely, fome years to this 
branch of anatomy, with a view to afcertain 
the ftruGture and formation of the teeth. 
During thefe refearches, many circumftances 
occurred, which, as far as I have been able to 
learn, had been. hitherto altogether overlooked; 
and which feemed to me of the greateft impor- 
tance in the. management of the teeth and 
gums, particularly thofe of children, {| 
therefore thought it more advifable, at once 
to fubmit my ideas on this fubje&, to the 


contideration 


(Fyn?) 
confideration of the public, even with all their 
imperfeCtions, than delay them to a future pe- 
riod. It is my intention however to treat of the 
difeafes incident to the teeth and gums, more 
fully hereafter. | 


To be more readily underftood, I have an- 
nexed plates, reprefenting thofe preparations 
which I thought moft effential; fome of them 
were not recent, owing to the very great dif- 
ficulty of procuring fubjeéts which had died, 
at the precife period when the gradations 
would have been particularly confpicuous; of 
courfe the engravings from thefe cannot be ex- 
pected to convey as perfect ideas of them, as 
could have been wifhed. Some of the en- 
gravings are larger, others fomewhat fmaller 
than the preparations they reprefent ; this ne- 
ceflarily happens where compafles cannot be 
ufed: for the moft part, however, they are 


accurate. 


As I intend in a great meafure to confine 
my obfervations in the following efiay, to the 
teeth and gums, I muft refer thofe who with © 


for 


{ vii) 
for a more particular defcription of the jaws, 
to works written on Offeogeny and Offeology *. 
It is however neceflary to mention, that in 
general about two months after conception, 
offification commences in the membranes and 
cartilages of the jaws. For example, the un- 
der jaw is at firft compofed of two pieces con- 
nected by ligaments at the middle of the chin. 
The bafe of each piece, is the part which be- 
gins to offify; then the fides, which are in ge- 
nefal called alveolar procefles, undergo a pro- 
greflive change of confiftence. They are 
formed of two laminz, an external one next 
the cheek, and an internal one next the 
tongue; {fo that a groove is formed by thefe 
procefles, in which are contained the vellels, 
nerves, and feveral little foft pulpy fubftances, 
all of which are feparated from each other 
by proper membranes. As offification 
advances, bony fibres {hoot acrofs from con- 
trary fides of the procefies, forming an en- 
clofure round each pulp, the circumference of 


which is commonly called a focket, and as 


* Albinus, offium fetus humani; Munro, Nefbitt, 
Havre, &c. 


fome 


( ix) 
fome teeth have feveral roots, a diftinct focket 
is formed round each root. 

In children a certain number of teeth are 
formed, which being intended to laft for only 
a limited time, they then gradually loofen, 
fall out, and are fucceeded by as many new 
ones, fome of them fall about the fixth or 
feventh year, while others remain until 
the tenth, twelfth, or even the fourteenth 
year. The neceflity for fhedding the infantile 
teeth will appear fufficiently obvious, when 
we confider that larger teeth in general are ne- _ 
ceflary for the purpofes of an adult, than for 
thofe of a child; fo that nature found it an 
eafier procefs to form new ones, than extend 
or enlarge the old, which indeed from their 
particular ftructure could not be effected. 
When the parts have arrived at fuch degree of 
extent, as to allow teeth to be formed fuffi- 
ciently large, the teeth fo forraed are never 
fhed ; fuch are the adult or Permanent egrin- 
ders. It is to be underftood however, that 
thefe obfervations relate to man, or quadru- 
peds, whofe teeth refemble thofe of man; for 
in other animals a remarkable difference oc- 


curs 


( x ) 
curs, as fhall afterwards be particularly no- 
ticed. 


The annual change of the fhell of the lob- 
fter, and many other fpecies of fhell fith, may 
be explained on fimilar principles; for their 
thells are formed nearly in like manner with 
the teeth, and of courfe they cannot extend ; 
fo that when the body of the animal is about 
to increafe, the fhell opens ina particular 
place, allows the foft parts to get out, and in 
fome fhort time after, a new thell is formed 
over them. 


The firft teeth according to the celebrated 
Albinus, I have called Deciduous; but will 
now make ufe of the word Temporary in pre- 
ference, that being the term in moft general 
ufe; thefe teeth are twenty in number, and 
are divided by Mr. Hunter into three clafles, 
called, Lncifores, Cufpidati and Molares, or 
Grinders. There are in each jaw, four Jici- 
fores, two Cufpidati, or thofe commonly called 
eye-teeth, and four Grinders, 


The 


( x ) 

The teeth which fucceed them, and the in- 
tire of the adult fet, I have called Immutable, 
though Albinus confines this term to the 
grinders of the adult, which, as I faid before 
are not fhed; the word Permanent, however, 
I intend to fubftitute for it. Thefe teeth are 
thirty-two in number, and are properly di- 

vided by Mr. Hunter into four claffes; in 
each jaw, there are four Jncifores, two Cufpi- 
dati, four Bicufpides, or the two at each fide 
immediately next the Cu/pidati, and fix Grin- 
ders. 


As almoft every name which has been hi- 
therto made ufe of to exprefs that hard and 
polithed fubftance, with which the body of a 
tooth is covered externally, fuppofes it to be 
of a vitreous nature, than which nothing can 
be more erroneous; I have taken the liberty 
to call it the Cortex Striatus, as fuch an appel- 
lation feems to coincide more with the nature 


of it; 


It is fcarcely neceflary to obferve, that cach 
tooth is divided into three portions ; the body 


Or 


Car 
or that part which appears above the gum ; 
the neck or termination of the Cortex Stria- 
tus on the bony part ; and the root. 


CHAP. 


CHAPTER I, ; 


Of the Rudiments of the Temporary teeth. 


On examining the jaws of a foetus, about 
the fourth month after conception, I obferv- 
ed the rudiments or vafcular membranes of 
twelve teeth in each jaw; {cil. thofe of all the 
temporary teeth, and alfo thofe of the ante- 
rior permanent grinders. ‘Thefe membranes 
or facs were even at this period fufficiently 
apparent, and fo intimately connected with 
the internal part of the gum, that they feemed 
derived from it, and came away with it, when 

torn 


( 2) 
torn from the groove in the jaw, leaving be- 
hind the veflels, nerves, &c. with which they 
had been in contact. At this period there was 
{carcely any appearance of the bony fibres, 
fhooting acrofs from the alveolar procefles, to 
form fockets; except thofe intended for the 


Incifores. 


The veffels which enter the lower part of 
thefe facs, depofit in them a fubftance, exact- 
ly fimilar to jelly in confiftence and tranfpa- 
rency; upon this the bony part of the tooth 
is formed ; ‘it becomes very vatcular, and af- 
fumes nearly the fhape and fize, which the 
upper part of the tooth is to have, after the 
offification of it has commenced. This fub- 
{tance is commonly called the pulp; on fome 
of them I obferved elaftic bony thells already 
formed in the foetus I have juft mentioned *. 


In the left fide of the under jaw of a foetus, 
about the fifth month, (the internal part of 


the alveolar procefs being cut away), the con- 


* Tab. i, Fig. x. 


_ nexign 
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nexion of the veflels with the facs appeared 
as they are reprefented in Tab. i. Fig. 2. The 
preparation from which this figure was taken, 
had been dried and afterwards preferved in 
{pirits of turpentine, fo that the membranes, 
&c. appear very much contra@ed. But in 
Tab. v. Fig. 1. the right fide of the recent 
under jaw of a foetus calf, with the connexion 
of the gum, veflels, &c. are accurately repre- 
fented. 3 3 


In a foetus between the eighth and ninth 
month, offification had commenced on all the 
pulps, and at one point, even on the pulp of 
each of the anterior permanent grinders*, The 
rudiments were all of them nearly feparated 
by bony partitions, except thofe of the pofte- 
-Tior temporary and anterior permanent grin- 
ders, which were ftill contained in the fame 


focket f. 


In children at birth, I have generally found 
the fhells fomewhat more advanced, and all 


Wirbiaite te Tseee ae. A + Tab. iii. Fig. 2. dod. 
the 


ge ge, 


the points of offification nearly united on the 
pulps of the temporary grinders, 


‘The facs or membranes which furround the 
fhells, are thickeft and moft denfe next the 
eum; but become by degrees fofter and more 
gelatinous towards the lower part. They 
can be eafily feparated into two lamellx, the 
external of which is fpongy and full of veffels. 
The internal one is more tender and delicate, 
and feems to contain no veflels capable of 
conveying red blood, at leaft I could not dif- 
cover any fuch, even though affifted by a very 
fubtile inje@tion. Thefe experiments | have re- 
peatedly made, on the membranes of premature 
calves, with the fame fuccefs *. The celebrat- 
ed Mr. John Hunter however afferts the very 
reverfe, for he fayst, ‘ The external is foft 
“ and {pongy, without any veflels; the other 
“ ig much firmer, and extremely vafcular.” 
The internal part of thefe facs, foon after the 
commencement of the bony hells, depofits on 


their points and fides a foft earthy matter, 


* Tab. v. Fig. 6. b.b. +4 Nat. Hift. of the Human 
Teeth, p. 87. 
moiftened 


Ce?) 
moiftened with a mucilaginous fluid ; a {mall 
quantity of which is found between the mem- 
branes and fhells. ‘This earthy matter I found 
even at birth fo foft, that it could be feraped 
oif with the nail of the finger. It may be 
proper to remark, that it is this foft earthy 
matter, which afterwards becomes the cortex 
frriatus, as will be fully demonftrated in. its 


proper place. 


CHAPTER IL 


; Of the pulp, and_ formation of the bony part of | 
, | a tooth. . 


"Fue pulp feems intended for a purpofe 
fimilar to that of the cartilaginous matter of 
the other bones, though the procefs of its 
offification is conduéted in a different manner. 
A tooth is formed from without inwards, the 
part firft formed being the outermoft layer, 
which is as large, and probably as perfect at 

B a Nab ie! 
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firft, as at any fubfequent period of life. I 
allude here to that part only of the outermoft 
layer, on which the fibres of the cortex ftria- 
tus are afterwards to be arranged. 


Offification commerices on the higheft or 
moft prominent point of what is afterwards 
to be the cutting edge or grinding furface of 
the tooth ; as alfo, on as many points, as there 
are eminences on the pulp. The bony mat- 
ter being firft depofited on thefe points, it ne- 
ceflarily becomes hollowed towards the pulp, 


and gradually augmenting, at length forms 
over it {mall elaftic fhells. 


On the zncifores and cufpidati, whofe forma- 
tion is more fimple than that of the others, 
there is in general only one fhell formed *, 
but on the grinders feveral of them appear. 
On the anterior or {mall grinders, there are 
four fhells formed, fometimes however but 
two f.. On the pofterior or large grinders 


there are in general five fhells, of which, in 


* Fab. i. Fig..t.g.g.h, + Tab,i, Fig. 1. i. 
the . 


eave 


the under jaw, three are placed externally or 
next the cheek, and two internally *. In the 
upper jaw, they are fo fituated, that their emi- 
nences are adapted to the hollows of the oppo- 
fite teeth in the under jaw. +. “As offification 
advances, the bafes of thefe thells come in con- 
tact, and at length unite, fo as to form one 
‘hell {, after which, offification proceeds for 
fome time, as in the Incifores and Cufpidati, 
gradually extending over the greater part of 
the pulp; and when fo far advanced as to 
form the body of the tooth, it begins to con- 
tra from without, thus fhaping the neck, 
from which the root or roots are to com- 


mence §. 


As the bone of the tooth increafes in thick. 
nefs, the pulp is proportionally diminithed, and 
feems as it were converted into bone ; its con- 
nexion however with the bony part is very 
flight, except at its extreme elaftic edge, fo that 


when the membrsane furrounding the tooth is 


* Tab. iv. Fig. 1. $ Tab. iv. Fig. 2. and 9: 
+ Tab. iv. Fig. 8, § Tab. iv. Fig. 3, b. 
| B 2 cut 
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cut open, the fhell can. be taken from off the 
pulp, without any apparent violence ; indeed, 
without altering the fhape of the pulp, or 
{carcely its connexion with the veflels. When 
the fhell is removed, the pulp appears covered. 
with avery delicate membrane, on which the 
veflels form a net-work. This feemstobea pro- 
pagation of the ferio/ffexm which enters the ca- 
nal of the jaw, along with the veffels, and 
probably from. whence are derived the bony 
lamellz of which a tooth confifts *. ° "Though. 
this membrane is fo flightly conne€ted with 
the internal part of the thell, I cannot think 
Mr. Hunter’s affertion warrantable, when he 
fays, “ nor are there any veflels going from 
“ the one to the other f.” He might as well 
have denied the exiftence of veflels in the 
cryftalline lens, as it more readily flips out 


of its capfula, than this pulp from its fhell. 


' As the pulp has originaily no procefs an- 
fwering to the root or roots, it has been fup- 


pofed that it is lengthened, or fqueezed out fo 


* Tab. i. Fig. 8. a, b. + Nat. Hilt, p. 89. 


as 
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as to form them, according as the cavity in 
the body of the tooth is filled up by the offifi- 
cation *, I have already mentioned that the 
pulp at firft affumes little more than the fize 
of the upper part of the body of the tooth, 
which is to be afterwards formed upon it; 
but it is depofited and extends in proportion, 
as offification advances. It is the pulp and 
its veflels which give a determinate fhape and 
fize to the body of the tooth, and it will in 
its proper place be fhewn, that its procefles 
determine the fhape and fize of the roots, 
Flow is it poflible that the fimply filling up 
the cavity in the fhell of a grinder, could oc- 
cafion the pulp to lengthen out into two, 
three, and fometimes four roots ? 


Of thofe teeth which are to have but one 
root, the pulp increafes in length as I have de- 
{cribed, becoming more and more contracted 
towards the point; and as offification advances, 


the bone forms on it a kind of conical tube 13 


* Nat. Hilt. p. go. 
¢ Tab. iv. Fig. 23, 24, and 25. B a. as 


But 
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But, in thofe teeth which are to have more 
than one root, a beautiful procefs is carried on. . 
In the grinders of the lower jaw, which in 
general have but two roots, the pulp is divid- 
ed into fo many proceffes, a little below the 
neck ; at this period, there is but one general 
opening in the fhell, from the oppotite fides 
of the edge of which, offeous fibres or little 
bars fhoot acrofs, through the divifion of the 
pulp; thefe meet and unite in the middle, and 
fo divide the cavity of the fhell into two open- 
ings, forming over it a little arch*. In the 
grinders of. the upper jaw, which have in 
general three roots, the pulp is divided inta 
as many proceffes, and the offeous bars fhoot 
through them, from as many different points 
in the margin of the fhell, and uniting in the 
middle divide the cavity into three openings, 
two of which are placed externally, and one 
internally -. Sometimes an offeous point is 
depofited in the centre of thefe procefies, and 
fibres fhooting acrofs from the margin of the 


* Tab. iv. Fig. 3, and 4. a. a. 
> Lab: iv.-Fig, acyand-11, a. 2 


fhell 
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fhell join it, which anfwers the fame purpole *. 
From thefe openings, the procefles of the pulp 
‘commonly become more and more divergent, 
and offification extending on them forms a 
conical or flatted tube on each, as in teeth 
which have but fingle roots 7. Sometimes 
the pulp is divided at the neck only into two 
procefles ; offification goes on for fome time 
as ufual, but one or both of thefe become di- 
vided again, and fo three or four roots are 
formed. I have met a few of the permanent 
erinders, in which the pulp did not divide in- 
to procefles, fo that only one root was formed{. 
The pulp continues to advance fafter than the 
offification §, until each procefs has acquired 
its proper length and fhape; then the pulp 
except where the veflels and nerves enter, be- 


comes entirely furrounded with bone. 


Mr. Hunter mentions |], “ By the obfer- 
“ vations which I have made in unravelling 
“ the texture of the teeth, when foftened by 


* Albin. Acad. Annot. Lib. ii. p. 17. 
+ Tab. iv. Fig. 22. a. § Ibid. Fig. 5, and 12. a. a. a. 
{ Tab. iv. Fig. 31.a- ff Nat. Hift. p. 92. 

“ on 
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“an acid, and from obferving the difpofition 
“ot the red.parts in the tooth of growing 
* animals, interruptedly fed with madder, I 
“ find that the bony part ofa tooth is formed 
Si: lamella, placed one within another. 
“ The outer /amella is the fart formed, and is 
“the fhorteft: the’ more internal lamelle 
“ lengthen gradually towards the fang, by 

“ which means in proportion asthetooth grows 
“ longer, its cavity grows {ma aller, and its fides 

“ grow thicker.” Now from my obfervations, 
the ia&t is dire@tly thereverfe; the outer lamella, 
which is the firft formed is longeft, the inter- 
nal /amelle become fhorter and fhorter, and 
the laft formed is the fhorteft * Hence in 
teeth with fingle roots, the cavity of the fhell 
is not only diminifhed, but it recedes from the 
apex or cutting edge of the tooth, whilf a 
conical tube is left for the admiffion of vefiels, 
&c. the bafe of which ending in the body of 
the tooth, has its opening or point nearly in 
the extremity of the root +. The lamella of 


* Tab. iv. Fig. 20, 21, 22, 23, 24 and Sige bed. 
t Ibid, Fig. ag. a. 


a grinder 
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a grinder, are diftributed more irregularly than 
thofe of any other tooth, on account of the 
protuberances of its pulp. As its external /a- 
mella advances very flowly, a great number 
of the internal ones are advancing, at the time 
that the external /amel/a has got fo far as to 
form the neck.’ So that the cavity of a grin- 
der recedes from the grinding furface, more 
rapidly than that of any other tooth *. After 
the roots commence, the cavity is foon dimi- 
nifhed, the offification going on at the fame 
time at both the upper and under parts of it +. 
As many conical or flatted tubes are left lead- 
ing to the cavity, as there are roots; and as 
many hollows or depreflions in the fuperior 
part of the cavity, as there are protuberances on 
the grinding furface. The pulp, though very 
much diminifhed, {till retains nearly its origi- 


nal fhape f. 


It may appear fingular, that the pulp fhould 


not be entirely obliterated, and the offification 


“= lade. Pige2..b.,- 1 ibid. lig. 21, and 22, a. a. 
+ Ibid. Figs 21,and 22. d.d. 


completed 
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completed, without any remaining cavity ; it 
however affords this advantage, that the vef- 
fels and nerves diftributed on the foft mem- 
brane of the pulp may have free a@ion and 
not be compreffled ; by which means the in- 
ternal bony. part of the tooth may be more 
readily nourifhed. 


ft is atlerted by acelebrated Anatomitt, that 
he has conftantly found two holes near the 
point of each root, for the admiffion of vet. 
fels, not only of the Incifores and Cufpidati, 
but alfo of thofe of the Grinders; which he 
fuppofes to have been eftablifhed by nature, in 
order to guard againft accident, left if one vef- 
fel were injured or deftroyed, the other might 
continue to nourifh the pulp. I confefs I was 
never fo fortunate asto meet a fingle inftance 
of this kind, even in the Incifores of large ani- 
mals ; except in fuch cafes as Euftachius men- 
tions, where he fays, (fpeaking of the roots 
of the permanent grinders), “ Many of thofe 
“ (fc. roots,) being flattened, their fides thus 
saapproach ;- 10. that, inftead ‘of a-. cireular 
“ opening, an oblong one is formed, the cen- 


: bata: | 
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“ tral points of whofe fides coming into con- 
“ tat, leave at either end a {mall canal * +.” 
In fuch roots, however, I have frequently 
found but one opening externally, for the ad- 
miffion of veffels &c. but after their entrance, 
each divided into two branches. JLAVER 
mentions {, that in a tooth which had but one 
root, he met two paflages, one at each fide. 
This root muft have been formed in the man- 
ner Euftachius defcribes. I have feen a few 
of the permanent Incifores with almoft two 
diftin@ roots, the Cufpidati with two, fome- 
times with three roots, and the Grinders with 
four and even five roots, and of courfe as many 


openings as roots. 


* Tab. iv. Fig. eee 

‘6 + Sepe enim earum multe hanc ob caufam am- 
‘* plam rotunditatem in latitudinem mutant, cujus due 
“extreme partes quum fe mutuo occurfu tangant, 
<< foramen anguftum et oblongum efficitur, quod in me- 
«dio fere obceecatum duos parvos canaliculos utrimque 
« obtinet :” (Opufcul. De Dentib. p. 26.) 


+ Ofteologia, p. 79. 
CHAP. 
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CHAPTER IIL 


Of the gradual wafte of the membrane which 
Jurrounds the body of a tooth, and the period 
at which the temporary teeth in general ap- 
pear. 


Tue membrane which depofits the earthy 
matter of the Cortex Striatus, does not adhere 
to, but loofely furrounds the body of the 
tooth ; but as foon as the neck is formed, the 
margin of the membrane adheres to it fo firm. 
ly at that part, that it cannot be feparated from 
it, without lacerating feveral vellels, which 
pafs from it to the bone. The membrane be- 
comes much thinner at this part, and I could 


not feparate it at any period into two la- 
melle *, 


As offification advances on the root or roots, 
the body of the tooth rifes in the focket, and 


* Tab. iv. Fig. 12, b. | 
of 
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of courfe the invefting membrane rifes with 
ity: 


The Cortex Striatus is firft perfeted or 
cryftallized on the cutting edges or protube- 
rances of the tooth, and proceeds gradually 
from thence to the neck where it terminates ; 
and in proportion as the firft part of the Cortex. 
Striatus is cryftallized, that portion of the 
membrane which formed it becomes thinner, 
lefs vafcular, and at length, having performed 
the particular function for which it was de- 
{tined, is totally wafted or abforbed. The 
gum alfo partakes of this tendencyto waite,and 
the tooth gradually appears through it; part 
of the membrane ftill remains on the body of 
the tooth *, this however is waited, as the Cor- 
tex Striatus covered by it attains to perfeQion. 
So that all that portion of the membrane, which 
loofely furrounded the body of the tooth, is 
‘deftroyed when the tooth has rifen to its pro- 
per height. 


* Tab. iv, Fig. 5,.b. 
De 
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De la Sonne *, and other phyfiologifts, at- 
tempt to afhgn a caufe, why the teeth rife and 
pals through the gum, by faying; that as 
Toots are added, the bodies of the teeth are 
puthed or forced up through the gum, this 
being fofter than the bottom of the fockets. 
But when we come to confider the. appear- 
ance of the permanent teeth, we {hall be fully 
fenlible how inadequate fuch a theory is. 


It has been mentioned by moft authors, 
who have written on dentition, that the mem- 
brane which furrounds the body of a tooth, is 
ftretched, bruifed, and even lacerated by the 
increafed fize of the tooth; Dr. Underwood 
fuppofes it to be ftrong and nervous, and 
adds +, ‘“ The moft painful part of dentition, 
“ and that in which children are moft expofed 
“to convulfions, is ufua'ly from the teeth 
“cutting through the fertoffeum, (or nervous 
“ membrane mentioned above), that covers 


* Acad. des Scien. in ato. L’an. 1752. Mem. p. 168. 
t Difeafes of Children, vol. i. P- 213, and 214. 
not 
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“the teeth.” Van Swieten although he did 
not believe the temporary teeth had roots, 
fays, “ Thefe rudiments of the teeth are 
“ placed in the fockets of the jaws; but the 
“ opening from each of thefe fockets, is cover- 
“ed by a thick coriaceous membrane, which 
“ mutt be bruifed or even torn by the tooth 
“in burfting out; fo that after the tooth had 
** burift out, the ragged edges of this membrane 
“have been obferved by the accurate Herrif- 
“* fant. ‘Thefe edges becoming dry, fall away 
“ {pontaneoufly. Therefore the tooth in en- 
‘ deavouring to make its way Out, muft exert 
“a confiderable force, in order to break 
‘through this membrane *.” 


“© * Herent illa dentium germina in alveolis maxilla- 
rum; fed horum alveolorum  exitus tegitur meme- 
brana fatis denfa coriacea, que ab erupturo dente 
pertundi debet, quinimo lacerari; ita ut, poft erup- 
tionem dentis, lacere hujus membrane laciniz ob- 
fervate fuerint ab accurato in fimilibus indagan- 
dis Herriffant.  Exficcate dein he lacinie {ponte 
cadunt. Magna ergo fatis vis a dente erupturo fileri 


debet, ut hanc membranam rumpat.” 


Comment, vol. xiv. p. 742. 


It 
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Tt appears rather ftrange that Van Swieten 
could imagine, that the temporary teeth, which 
in another part of his work, he obferves, 
have no roots, could perform all thefe vio- 
lent efforts, fo as to burft through this mem- 
brane. Even Mr. Hunter fays*, “ When 
** the tooth cuts the gum, this membrane or 
“ capfula is likewife perforated ; after which 
* it begins to waite.” Others are of opinion, 
that the membrane being lacerated, the body | 
of the tooth pafles up through it, and that it 
afterwards becomes the periofteum of the root. 
From what I have already faid, the impoffibi- 
lity of a tooth burfting or rifing through its 
membrane willbe eafily perceived, for as it is 
firmly united to the neck of the tooth, it muft 
partake of the fame precife motion with the 
tooth, and therefore muft after fuch motion of 
the tooth retain the fame relative pofition to- 
wards it, as before. So that the difappearance 
ofthe membrane is not owing to a rupture of 
it, but to.a wafting or abforption of it, in pro- 
portion as it has perfe€ted the Cortex Striatus. 
This fact will be more fully explained, when 


| * Nat. Hilt. p. 87, 
we 
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- we come to fpeak of the teeth of animals in 
general. I have feen the ragged edges of 
the membrane, appearing above the level of 
the gum; a fimilar appearance’ was no doubt 
obferved by Heriffant, though he attributed 


it to a wrong caufe. 


Galen, Euftachius, and others were of opi- 
nion, that the upper teeth appeared fooner 
than the under; they ‘were fully aware how- 
ever, that they appear irregularly and at dif- 
ferent periods) Mr. Hunter defcribes their 
appearance in the following words*. “ The 
“* incifores begin to cut or pais through the 
* oums; firft, generally in the lower-jaw ; but 
the cufpidatus and molares of the foetus, are 
not formed fo faft as the zncifores ; they ge- 
nerally all appear nearly about the fame time, 
viz. about the twentieth or twenty-fourth 
month; however, the firft grinder is often 
more advanced within the focket than the cu/- 
“¢ pidatus, and moft:commonly appears before 


yeas e e ° ° ° 
“it. Chirurgical writers in general, sive us a 


6s 


* Nat. Hilt. p..78. 
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moft curious jumble, re{peCting the appearance 
during dentition; and moft of the ftrenuous ad- 
vocates for cutting and hacking the gums of 
children, feem perfe@tly ignorant of the or- 
der in which the teeth appear. Dr. Under- 
wood fays*, “ The two front teeth in the | 
“ lower jaw are ufually cut the firft, and it is 
* commonly a few weeks longer, before the 
“ correfponding ones in the upper jaw make 
“their appearances After which, it is fre- 
‘quently a confiderable time before the next 
“under teeth come out; but fometimes, though 
“not often, fix or eight are cut in a hafty 
“ fucceflion. Children fometimes cut their 
“* teeth irregularly, or crofs, as it is called, both 
“by the teeth appearing firft in the upper 
“ jaw, and alfo at a diftance, inftead of being 
“* contiguous to each other: this is accounted, 
“ and with fome reafon, an indication of pain- 
“ ful or difficult dentition.” It is unneceflary 
at prefent, to enter more fully into the inac- 
curacies of thefe authors, or to fay any thing 
refpecting their operations, (which were all 


* Difeafes of Children, vol i. p. 205. 
blindly, 


ge on) 
blindly, and I muft fay, very often rafhly per- 
formed for want of anatomical knowledge of — 
thefe parts,) as I intend to enlarge confider- 
ably on this fubject, when I come to treat on 


dentition. 


As offification does not commence on all 
the pulps at the fame time, in general thofe 
on which it firft commenced are fooneft per- 
fect, and of courfe they appear through the 
gum firft. I have obferved on examining the 
teeth of a number of children at birth, that the — 
bodies of the middle zacifores of both jaws were 
moft perfe ; the lateral zzcifores and the {mall 
grinders next; and the cu/pidatz and large 
grinders leaft perfe&t*. In general the teeth 
begin to appear about the fixth, feventh or 
eighth month after birth; but there are fome 
exceptions to this rule; owing to the rapid 
progrefs of offification in fome children, and 
the flownefs of it in others. There are a few 


unftances of children at birth having one or 


* Tab. i. Fig. 3. ho hoisk. k. 
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two of the sucifores already. cut, and in fuch 
cafes it is often neceflaryto remove them imme- 
diately; on the contrary, in children appa- 
rently healthy, they have not begun to appear 
till the firft, fecond, or even the third year. 
They for the moft part appear in pairs, or the 
two correfponding with each other, nearly at 
the fame time. The firft are the middle inci- 
fores of the under jaw, in a few weeks after 
the middle incifores of the upper; in a month 
or fix weeks after, we have reafon to expect 
the lateral zzcifores of the under jaw, and in a 
fhort time after thofe of the upper; about the 
twelfth or fourteenth month, the anterior or 
fmail grinders of the under jaw appear, and 
frequently about the fame time thofe of the 

upper; about the fixteenth or twentieth month 
the cufpidati appear firft in the lower jaw, and 
from the twentieth to the thirtieth month the 
pofterior or large grinders appear in the fame 
order: fo that in general about the fecond or 
third year, the twenty temporary teeth are 
complete. | 


We 
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We mutt not expec however to find the 
teeth always appear in the precife order I 
have juft now mentioned. I have frequently 
met with fome irregularities, fuch as one tooth 
appearing a confiderable time before its fellow ; 
all the incifores of the under jaw, appearing 
before any of the upper; and the reverfe, 
though very feldom, has fometimes taken place; 
the anterior grinders fometimes appear fooner 
than the lateral ivcifores, and the lateral zncifores 
of the upper jaw, fooner. than thofe of the un- 
der; I have fometimes obferved the pofterior 
grinders appear earlier than the cufpidati ; but 
I never faw an inflance of the cu/pidatt ap- 
pearing previous to the fmall grinders ; fome- 
times three or four teeth appear nearly at the 
{ame period, but I never met an inflance, of 
the cufpidati and grinders appearing in fuch 
rapid fucceflion as Mr. Hunter and Dr. Un- 
derwood mention. Dr. Armftrong fays, 
that he met two cafes, where the {mall ¢riz- 
ders appeared firft of all; I have lately met a 


cafe fimilar ; however by carefully examin n> 


* Difeafes of Children, p. 32. 
the 
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the gums of a child, we can feldom miftake 
what tooth is about to appear, as the gum is 
frequently fomewhat higher over it, than elfe- 
where *, or it becomes fo thin, that through 
it the fhape of the tooth can be perceived. 


CHAPTER IV. 


Of the commencement and formation of the per- 


manent teeth. 


FLAVING now fully traced the temporary 
teeth, from. their origin to their perfect ftate ; 
that I may be better underftood, I fhall follow 
nearly a fimilar plan, with refpeé to the per- 
manent. I think it unneceflary to dwell on 
the ingenious hypothefes of Vefalius, Diemer- 
broek and others, who fuppofed that the bo- 
dies of the permanent teeth were produced 


“Tab. 1. Fig. 4, and 5. a. a. 
from 
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from the old roots of the temporary. Die- 
merbroek adduces in fupport of his do€trine 
an inftance of the flag, who changes his horns 
every year, or year and half, when as he fup- 
pofed from their old roots, new horns arofe ; 
but a full account and refutation of thefe opls 
nions may be feen in the works of the learn- 
ed Albinus*. Fallopius fuppofed, that a cer- 
tain latent feed in the jaws produced a new 
range of teeth}. But Euftachius explained 
much more clearly what takes place, than any 
of his predeceflors, and indeed comes very 
near the truth, in the following words. “ On 
“ diffeQing a child immediately after birth, 
“ both jaws being laid open, the zucifores, ca- 
“ nint and three grinders appeared, partly gela- 
“ tinous, partly bony, of no fmall fize, and 
“ completely furrounded by their fockets; but 
“ having carefully removed the imcifores and 
“ canini, 1 obferved a very thin interftice, 
“ {carcely converted-into bone, which being 
“ removed with equal care, I difcovered the 


“like number of zucifores and canini, almott 


* Acad. Annot. lib. rr. p: 3. 
+ Obfervat. Anatom. 
latinous 
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‘ gelatinous and of a fmaller fize, which ly 
c¢ 


ing behind the former ones, and in their . 
“ proper cavities, were placed directly oppofite 
“to one another. I confefs, I did not fee 
‘any trace of the grinders and jaw teeth 
‘which appear about the feventh year, and. 
“ often much later *. 

Urbain Hemard, an ingenious French ana- 
tomift, makes ufe of nearly the fame words, 
when treating on this fubje@. “ He had dif- 
“ feted, in prefence of his friends, capa- 
“ ble of underitanding this demonftration, fe- 
“‘ veral infants three or four days old, and 


“« * Foetu, imul atque editus eft, diffecto, aperta utra- 
** que maxilla, occurrunt incifores, canini, ac tres mo= 
‘* /ares, partim mucof, partim offei, non obfcurse magnitu- 
*¢ dinis, fuifque preefepiolis undique vallati; inciforibus 
“© autem et canzinis doéta manu detractis, tenuiffimum in- 
“ terftitium vix offleum fa@tum con{picitur, quo pari dili- 
«‘ Higentia amoto, obviam yeniunt totidem inci/ores et ca- 
“mint pene mucofi et longe minores, qui poft alios 
<6 priores In propriis caveis latentes, finguli fingulis e re- 
<¢ gione oppofiti collocati eflent; molarium et genuing= 
“ rum qui circa feptennium, ac longe etiam poftea ori- 
‘untur, fateor me nullum veitigium vidiffe.” Opu/cul, 
de Dentib. p. 46. 


“* others 
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* others juft-born; he found that the zxcz/ores, 
* the canini and fome molares on each fide of 
* the jaws, were in part bony and in part mu- 
** cilaginous, of middling fize, and furrounded 
“by their little cafes or fockets; that after 
“‘ having removed the firlt izcifores and canine 
*‘ teeth, he obferved a bony partition; and 
“ that after having likewife removed this, he 
** met under it, as many new zzci/ores and canine 
“‘ teeth, as there were of the firft, almoft en- 
“‘ tirely mucilaginous. But as to the great 
 molares, which at feven or eight years old, 
* or a long time after, begin to appear through 
*‘ the gum, he confefles, he never found any 
* trace or beginning of them *.” 


Tt 


ss * Tl avoit anatomifé, en préfence de fes amis capa- 
** bles de cette démonftration, plufieurs enfans nez de- 
s€ puis trois ou quatre jours, et d’autres a l’inftant de leur 
“* naiflance, il 4 trouvé que les incifives, Jes canines, et 
‘‘ plufieurs molaires de chaque cété des machoires, étoj- 
s¢ ent en partie offeufes, et en partie mucilagineufes, de 
«¢ médiocre grandeur, et entourées de leurs petits étuis, 
s¢ ou alvéoles ; qu ’aprés avoir tiré dehors les premieres 
*¢ dents incifives et canines, il avoit remarqué un entre 
s‘ deux offeux; et qu’ apres avoir pareillement été, il 


66 avoit 
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Tt appears that Urbain Hemard was not ac-, 
quainted with Euftachius’s work, fo that he is 
entitled to an equal fhare of merit; and al- 
though the celebrated Albinus confirms the 
defcription of thefe parts, as related by Eufta- 
chius, yet Dr. Nefbitt thought them imaginary, 
and fays*, “ There is not at birth, as Eufta- 
“ chius imagined, the leaft appearance that I 
“could ever find of the layer or row of teeth, 
“ by which the firft is afterwards ufually 
“ thruft out.” Since fo great an anatomitt as 
Dr. Nefbitt did not credit the demonftrations 
of Euftachius, though fupported as I already 
mentioned by Albinus, becaufe fimilar ap- 
pearances did not occur to him, and finding 
fuch an imperfeét defcription of their origin 
in Mr. Hunter’s work, Ihave diffected a great 


‘‘ avoit rencontré deffous tout autant de nouvelles dents 
*‘incifives et canines qu’il Yen avoit auparavant, pref- 
** que toutes mucilagineufes. Quant aux grofles mo- 
‘¢ Jaires, qui a fept ou huit ans, ou longtems aprés, com- 
“‘ mencent A fortir, il confefle n’en avoir jamais trouvé 
«© aucune trace, ni commencement.” Fauchard Chirur- 


gien Dentifte, p. 37. et _[eq. fom.1. 
* Hum. Ofteogeny, p. 98. 
number 
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number of infants to afcertain this point, which 
Athink of the greateft importance. 


I have already mentioned, that in the 
youngeft foetus I examined, I obferved the ru- 
diments of the four anterior permanent grin- 
ders*, though I could not difcover the flighteft 
appearance of any of the other permanent 
teeth. But in a foetus about the eighth month, 
I found the commencement of the facs of the 
incifores and cufpidati ; they were not placed 

under the temporary teeth, nor indeed fo deep 
" in the jaw, but within fide of them, that is to 
fay, in contact with their inner furface, lying 
between that and the internal plate of the 
alveolar procefs, and as Albinus remarks, they 
were contained in the fame fockets with the 
temporary f. In a foetus between the eighth 
and ninth month, thefe facs were all perfe@lly 
diftiné, and the pulps of the middle incifores 
were tolerably advanced, they were elongated 
a little in the fockets, and the jaws happened 
to be fo far advanced, that the upper furface of 


* Vide Chap. 1. Page 1. + Ofhum Foetis Humani. 
the 
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the fockets of the middle permanent zacz/ores 
were offified, the lower part remaining ftill 
membranous: the other fockets were lefs per- 
fect, and exactly in that ftate as defcribed by 
the accurate Euftachius. In children fome- 
what farther advanced, I found them nearly 
as Hemard mentions, and I confefs I did not 
obferve in fuch young fubjects the flighteft 
veftige of thofe which fucceed the temporary 
grinders, or any appearance of the middle per- | 

manent ones. 
Having fully fhewn that the icrione of 
Euftachlus, Hemard and Albinus are true, I 
come now to treat more at large, of the rela- 
tive fituation and connexion of the rudiments 
of the permanent with the temporary teeth, 
which have been hitherto unaccountably over- 
looked. By the writings of thofe great men 
we are informed, that a certain number of the 
permanent teeth began to be formed previous 
to birth, but we are ftill perfedtly ignorant re- 
fpecting the manner of their formation orcon- _ 
nexion ; 3 and have had nothing to guide us 
but imaginary conjeCtures, refpeCting the teeth 
which 


Cs 


which: appear at a more advanced period 
of life. I think it unneceflary to fay any 
thing on the hypothetical fuppofitions of Hip- 
pocrates, Fallopius, Euftachius, &c. but will 
dwell on the faéts which I have difcovered, 
and which I mentioned to a few celebrated 


anatomifts, five years iince in London. 


When the rudiments of the temporary teeth 
are tolerably advanced, the internal part of the 
gum, or rather the upper part of each mem- 
brane deftined to form one of the temporary 
teeth, fends off a new fac. Thefe facs, fituated 
as juft now defcribed, are each at firft con- 
tained in the focket of the one to which it is 
to fucceed; and are fo intimately connected 
with the membranes of the temporary teeth, 
that they cannot be feparated without tearing 
one or both, and may be torn along with the 
firft facs out of the fockets*. This. circum- 
ftance might have mifled Dr. Nefbitt, but it 


is {trange he did not obferve the commence- 


* Tab. i. Fig. 3. e. €. f 
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ment of the permanent fockets, which are very 
evident in every fubject I examined, juft be- 
fore or at birth. Thefe facs were obferved 
by the ingenious Mr. Hunter, for he fays *, 
“‘ There is another pulpy fubftance oppofite 
** to that which we have defcribed ; it adheres 
“to the infide of the capfula, where the gum 
“is joined to it, and its oppofite furface 
“ lies in contact with the bafis of the above 
“¢ defcribed pulp, and afterwards with the new 
“ formed bafis of the tooth: whatever emi- 
“© nences or cavities the one has, the other has 
“the fame, but reverfed, fo that they are 
“‘ moulded exadtly to each other. 


“In the Jucifores it lies in contaét not with 
“the fharper cutting edge of the pulp, or 
“ tooth, but againft the hollowed infide of 
“ the tooth; and in the Molares it is placed 
“ dire@tly againft their bafe, like a tooth of 
“the oppofite jaw. It is thinner than the 
“ other pulp, and decreafes in proportion as 


| * Nat. Hift. p. 94, and gs. 
the 
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“the teeth advance. It does not feem to be 
“ very vafcular. ‘The beft time for examining 
“ it is in a foetus of feven or eight months old. 


“The enamel appears to be fecreted from 
“ the pulp above defcribed, and perhaps from 
“the capfula which inclofes the body of the 
“tooth. That it is from the pulp and cap- 
“ fula, feems evident in the horfe, afs, ox, fheep, 
“ &c. therefore we have little reafon to doubt 
“ of it in the human fpecies.” 


Now, whether we are to underftand, by the 
words “ the pulp above defcribed,’ that 
which he {peaks of, as connected to the mem- 
brane of the firft pulp, or the firft pulp itfelf, 
he has left us quite at a lofs to determine. At 
all events, with the nature, ufe, and formation 
of this fecond pulp he feems to be utterly un- 
acquainted ; for he firft leaves us, as I before 
{aid, in doubt, whether its ufe be to form the 
cortex firiatus of the firft teeth, a thing next to 
impoffible ; and again he fays, that in propor- 
tion as the teeth advance, it becomes thinner, 
which is actually the very reverfe of what 

really 
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really happens. I need hardly add, that 
there are no fuch pulps as he defcribes to be 
found on the bafes of the temporary grim- 
ders, (another inaccuracy which he has ftrange- 
ly fallen into,) but merely a thickening of 
their proper membranes. : 

As the facs of the permanent teeth advance, 
the fockets of the temporary ones become.en- 
larged, and little niches are formed in the inter 
nal plate of the alveolar procefles anfwering to 
each focket, which are fituated rather laterally, 
that is to fay, at a greater diftance from the fym- 
phyfis or centre of the jaw, than the centre of 
each refpective temporary focket*. Thele 
niches do not penetrate fo deep as to the bottom 
of the temporary fockets, but encreafe in propor- 
tion with the fize of the permanent facs, and 
eradually form a difting: focket round each of © 
them. There is however, an opening left im- 
mediately under the gum, through which the 
membranes of both fets of teeth continue to 
be connected f. The pulps of the incifores in 
general are fo far advanced at birth, that foon 


* Tab. iii. Fig. 2. EE. + Tab.. ii. Fig. 2. € €. 
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after offification commences on them: Ina 
child about fix or feven months old, I found 
their fhells much more advanced than a priors. 
I could have expected, and thofe of the cu/fpi-. 
dati alfo had begun to offify. The facs of 
the Cicufpides which fucceed the anterior grin- 
ders had appeared, yet I did not remark thofe 
which were to fucceed the pofterior grinders, 
although thofe of the middle permanent grin- 


ders had already commenced *. 


In a child about four years old, the bodies 
of fome of the permanent teethwere very much 
advanced, offification had commenced on the 
bicufpides +, all the points of offification of 
the middle grinders were united, and. the 
membranes of the pofterior grinders or wif. 
dom teeth were forming t. I have examined 
a number of children’s jaws about this age, 
and found in general a. fimilarity of ap- 


* Tab. i. Fig. 5. b. b. c.c. dd. e. Fig. 4. h. and for 
their connexion, Fig. 6. ab. 
+ Tab. ii. Fig. 2. h. h. 


< Tab. ii. Fig. 1 and 2. and the explanation. 
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pearance with refpeét to the number of teeth 
which were then formed, and alfo thofe which 
were forming. So that I may fafely fay, there 
are more teeth formed and forming at this, 
than at any other period of life, that is, twen- 
ty-fix teeth in each jaw. eae 


Soon after the facs of the permanent teeth 
have commenced, a very curious and beauti- 
ful procefs takes place, for they rétain their 
fituation at the bottom of the jaw, whilft at 
the fame time, the temporary teeth rife and 
appear through the gum. The alveolar pro- 
cefles become enlarged, or feem to rife in pro= 
portion to the elongation of the roots of the 
temporary teeth; fo that the permanent teeth 
appear now confiderably beneath them, and 
confequently the membranes which conneé 
the permanent with the temporary teeth, are 
very much elongated, and appéar as nervous 
twigs, pafling up to the gum and neck of the 
temporary teeth. The fituation as well as 
connexion of both fets of teeth, can be eafily 
~ underftood from the reprefentations in Tab. 1- 


Fig. 
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Fig. 6. a. b. and Tab. ii. Fig. r 2, ee 
and 5. 


Albinus was perfectly acquainted with the 
foramina through which the connecting mem- 
branes paffed, and concerning which he makes 
ufe of the following words. “ The fockets 
“in which the permanent incifores are con- 
“tained, extend to the margin of the jaw; 
“not far from it gradually becoming more 
“ contracted, and at length terminating in a 
{mall hole: the hole which belongs to the 
““focket of the firft ixcifor, is placed behind 
“ the firft of the deciduous iucifores, in the in- 
“terval between it and the fecond: that 
“‘ which belongs to the fecond, in like manner 
“ is placed behind the fecond of the deciduous 
** incifores, in the interval between it and the 
“ canine tooth. The focket of the new canine 
“tooth, extending only a little beyond the 
“ bottom of the focket, in which the decidu- 
‘ous canine tooth is contained, thence ter- 
minating in a narrow little canal, before it 
terminates in this canal, it gradually becomes 
“more contracted. The fockets of the new 
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“jaw teeth (the bicufpides ) do not extend by 
“any hole to the margin of the jaw. I find 
“ thefe penetrate into the bottom of the de- 
“ ciduous fockets, and firft indeed near to the 
“internal part of its roots *.” Nothing can 

be more accurate than this defcription, but it 
has been taken from dried jaws, otherwife he 


certainly would have difcovered the conneat- 


ing membranes. 


We have feen the membrane of the pofte- 


rior temporary grinder, and that of the ante- 


« * Cavernule, quibus tomici novi continentur, ad 
maxilla marginem pertinent, non longe ab eo fen- 
fim contractiores, et ad poftremum inexiguum for- 
amen definentes: quorum quod cavernule tomici 
primi eft, id pone deciduorum primum eft, ad illius 
fecundique intervallum: quod fecundi, id fimiliter 
pone decid: orum fecundum, ad intervallum illius et 
“ carini. Cavernulz caninorum novorum tantdummodo 
aliquantum ultra fundum preefepiodi, cui deeiduus in- 
heeret, pertinentes, inde in angultum canaliculum 
«s abeunt, antequam abeant in eum, fenfim contrac- 
‘© tiores. Maxillarum novorum cavernule nullo ad 
é¢ maxille marginem foraminulo pertinent. Hos inve- 
«¢ nioin fundum prefepioli decidui penetrare, et pri- 
s mym guidem juxta internam partem radicum ejus.” 


Acad. Annotat, lib. ii. p. 13, 14 and 15. 


rior 
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rior permanent grinder intimately connected 
together and contained in the fame focket, 
but as the permanent grinder advances and 
the jaw increafes in length, a procefs is fent 
backwards from the upper part of its mem. 
brane, which at firft is contained in the fame 
focket *. This procefs gradually fwells into 
a fac, in which is contained thé pulp, whence 
the middle grinder is to be formed; and as 
offification advances, the parts become fepa- 
rated by a bony partition, the connexion how- 
ever is {till kept up ft. When the membrane 
of the middle grinder is tolerably advanced, it 
fends off a procefs in a fimilar manner, to 
form the fac of the pofterior erinder or wif- 
‘dom tooth f. 


I think it abfolutely neceflary to point out 
in this place fome of the very great overfights 
and anatomical errors of Mr. Hunter ; as his 
highly refpected authority has frequently mif- 
led the unexperienced praGtitioner: he fays §, 


oe aU duane Arete + Lab. Fig? 2. f 
~ Tab. u. Fig. 2. m., § Nat. Hift. p. 82 and 83. 
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“ The pulp of the firft adult ivcifor, and of 
“the firft adult molaris, begin to appear in a 
“ foetus of feven or eight months; and five 
“or fix months after birth the offification 
“ begins in them; foon after birth the pulp 
“ of the fecond iucifor and cufpidatus begin te 
“ be formed, and about eight or nine months 
_ “ afterwards they begin to offify; about the 
“ fifth or fixth year the firft Jicu/pis appears; 
“ about the fixth or feventh the fecond drcu/- 
“* gis, and the fecond molaris ; and about the 
“ twelfth, the third molaris or dens fapientia.” 
It is evident that this defcription is entirely 
theoretical, and not deduced from anatomical 
obfervation; for not a fingle point of it will 
agree with what I have already demontftrated. 
However, he has arranged his plates in fuch a 
manner as to make them correfpond in fome 
degree with his doctrine ; for inftance, in Tab. 
ix. Fig. 6*. the teeth of a child fix or feven 
months old are reprefented, fome of the tem- 


porary incifores were fo far advanced as to 


* Nat. Hitt. 


have 
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have nearly cut the gum; the fhells of the 
permanent iucifores, cufpidati and anterior 
grinders. were -a little advanced, but the cu/- 
pidatt had not commenced in the upper jaw, 
yet he fays, they are the teeth of a child eight 
or nine years of age. This error muft furely 
be attributed to the printer. 


But in Plate x. Fig. 1. The teeth of a 
child he fays of five or fix years of age are 
reprefented, only the anterior dicu/pides of the 
upper jaw had commenced, the middle grin- 
ders had not. In the fame plate Fig. 2. the 
teeth of one fide of both jaws of a child of 
feven years of age are reprefented; all the 
fucceeding teeth had commenced; but even 
at this period the middle permanent grin- 
ders had not. He mentions, “ This is an 
“ age in which there are more teeth formed, 
“ and forming than at any other time of 
“ life,” though the entire number by his 
calculation amounts to but forty-four. When 
I come to treat on the fhedding of the tem- 
porary teeth, we fhall find that fome of the 
permanent zvci/ores appear through the gum 


before 
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before feven years ; or that the roots of fome 
of the temporary teeth, inftead of being per- 
fe&t as Mr. Hunter has reprefented them, are 
entirely wafted. Again in Plate xi. Fig. 2 
fimilar millakes have been committed, for he 
{ays, in a youth about eleven or twelve years 
old, the two firft molares of thefecond fet 
were fo much advanced that they had cut the 
gums. Now thefe teeth in general appear 
about.the fixth or feventh year; and in the 
fame’ plate he reprefents the bodies of the 


middle and pofterior grinders only as flightly 
formed. 


It is unneceflary to recapitulate what I have 
demonftrated in the commencement of this 
chapter.. Indeed it appears as an eftablifhed 
Law of Nature, that there thould be more 
teeth formed and forming at four or five years 
of age, than at any other period of life, that 
is, in all fifty-two. Yet, Mr. Hunter has re- 
prefented at feven years only forty-four, and 
at nine years forty-eight, excepting that at 
the latter period the middle temporary Jci- 
Jores of the under jaw had been fhed. 


Although 
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Although I omitted faying any thing particu- 
larly refpecting the formation of the permanent 
teeth, when treating of the offification on the 
pulp of the temporary ; I think however from 
the obfervations then made *, a few words 


more will now fuffice, 


The incifores and cufpidati vefemble their 
predeceflors but are much larger, but thofe 
which fucceed the temporary grinders differ 
very much from them, in fize and fhape, being 
about one third fmaller. Offification com- 
mences on them in general by two points, the 
fhells formed round each of thefe points gra- 
dually unite, and offification goes on then 
forfome time asin the zncifores and cufpidati, 
until the greater part of the root is formed, 
which commonly divides in the upper jaw in- 
to two procefles near the extremity. I have 
met fometimes two diftin& roots proceeding 
from the neck; in the under jaw in general 
they have but one root . Now the grinders 
which they fuceed have four or five points on 


swede Chap. 11. 
+ Tab. iv. Fig. 14,°15, 16, 17, 18 and 19. 


their 


( 46 } 

their grinding furface, and in the upper jaw 
they have commonly three diftiné& roots; in 
the under jaw two. Nor, according to the 
_¢elebrated Albinus, do they differ only in their 
number of points, but in their entire figure, by 
which we can readily diftinguith one from the 
other. Although the accurate Euftachius re- 
marks, thofe of the under jaw in general want 
the internal point *, I think the term bicufpides, 
which Mr. Hunter has given them fufficiently 
applicable, as it at once diftinguifhes them from 
the temporary grinders; on which account 
I retain it, particularly as it has been the 
term made ufg of in practice for fome years 
fince. 


As to the permanent grinders, the anterior have 
each five points,the middle grinders four, fome- 
times five points, and the pofterior or Wifdom 
teeth three or four. In other refpedts their for- 
mation is exa¢tly fimilar to that of the tempo- 
rary grinders, but they are much larger. In 


the under jaw they have in general two roots, 


$l abave Fig. 18. 


in 
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in the upper three*, but the pofterior, though 
they have fometimes two, three, or even four 


diftinct roots, feem moft commonly to have 
but one. 


CHAPTER V. 


Of the Increafe of the jaws’ 


In a foetus three or four months old, the ru- 
diments of the teeth are placed nearly regu- 
lar; but as they increafe more rapidly than 
the.arch of the jaws, we find fome of them 
at birth as it were preffled out of the circle 
for want of room, particularly the Cufpidati ; 
{fo that the fockets of the lateral Incifores and 
thofe of the anterior Grinders nearly come in 
contact. However the jaws gradually accom- 
modate themfelves to the teeth, and increafe 


at this part nearly in proportion to the fize 


** Vaby ay; Fig. 7 and 13. 
of 
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of the Cufpidati, becoming again regular, for: 
indeed we feldom or ever meet the temporary 
teeth irregular. This Mr. Hunter allows, but 
fays*, “ The jaw ftill increafes in all points 
“ll twelve months after birth, when the 
“ bodies of the fix teeth are pretty well form- 
““ed; but it never after increafes in length 
“ between the fymphyfis and the fixth tooth ; 
“‘ and from this time too, the alveolar procefs 
‘* which makes the anterior part of the arches 
“of both jaws, never becomes a feftion of 
“a larger circle; and after this time the jaws 
“lengthen only at their pofterior ends.” 
-Mr. Hunter fuppofed, as the temporary grin- 
ders .are larger than the Bicufpides which 
fucceed them, that the difference in fize of 
thefe would be fufficient to allow the per- 
manent Incifores and Cufpidati, which are 
much larger than their predeceflors, to be- 
‘come regular, without any increafe of. the 
arch or circle. He was led into this opinion | 
by comparing four lower jaws of different 
fubjects, and at different periods of life; from 


* Nat. Hilt. Page 102. 
the 
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the age when the five temporary teeth are 
completed, to that of an entire permanent 
fet. He acknowledges, however, that it is 
impoflible there fhould be a mathematical ex- 
adtnefs in four different jaws; nor indeed is 
there a mathematical exactnefs in the lines 
drawn to fupport his theory, for they are by 


no means parallel *. 


Indeed fo varied are the dimenfions of 
jaws, that the arch of one a year old may cor- 
refpond, or even exceed the arch of an adult ; 
and vice verfa, the arch of an adult may be 
nearly as large again as that of achild; fo it 
is not by comparing different jaws together 
that we fhall be enabled to draw proper con- 
slufions; but by comparing the permanent 
and temporary teeth of the fame jaw. 


It appears from my preparations, and ex- 
perience convinces me, that the {pace occu- 
pied by the temporary teeth would not be 


fofficient to accommodate the fame aumber 


* Nat. Hift. Plate 16. Bigc2. 
of 
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6f permanent teeth which fucceed them, 
and which on the whole are fo much larger, 
particularly in the upper jaw. This fa@ 
Mr. Hunter was aware of, and mentions that 
irregularities are more frequently met with in 
the upper, than in the under jaw; fo far I 
agree with him. 


We have feen the rudiments of the per. © 
manent teeth at firft placed nearly regular *, 
but as offification advances on them, they be- 
come crowded together for want of room. 
This irregularity particularly happens to the 
permanent teeth, becaufe they are at firft fitu- 
ated at the internal part of the jaw, and of 
courfe in a much {maller circle than the tem- 
porary. As Ihave given an accurate repre- 
fentation of the jaws of a child about four 
years old, and the fituation and connexion 
of both fets of teeth, in plate ad, fig. ft, and 
ad, very little is required to be faid on this 
fubje&. In the under jaw the lateral per- 
manent Incifores hide nearly half the middle 


* Tab. ili. Fig. 2.e.e. EE fi f. 


ones, 
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ones, and the lateral Incifores and anterior 
Bicufpides are fo clofe together, that the Cut. 
pidati would not have near room enough to 
pafs up between them. In the upper jaw 
there isa much more confufed appearance, 
and a more ftriking contraft with refpe& to 
the difference in fize of both fetts of teeth, 
the lateral Incifores reft in part on the mid- 
dle ones, and the fockets of the lateral inci- 
fores and anterior Bicufpides nearly come in 
conta; fo that the Cufpidati are entirely 
thrown out of the circle*. We have feen 
alfo that the pulps and membranes of the per- 
manent teeth were at firft very fmall, and that 
the fockets were in proportion; but as the 
pulps enlarged and offification advanced on 
them, the fockets increafed likewife. It is 
but juft, therefore to fuppofe, that as the teeth 
rife and appear through the gum, the alve- 
olar procefles fhould. accommodate themfelves 
to them ; which indeed will prefently appear 
to be the cafe. If Mr. Hunter was a Prac- 
titioner in this branch even with very little 


* ‘Tabs “ii. Figiai k. 
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experience, he muft have frequently obferved 
in children of about fix or feven years of ! 
age, (if the firft teeth had not already fallen), 
large diftances between the Incifores, which at 
firft were quite clofe to one another. I have 
feen hundreds of inftances in which the four 
permanent Incifores appeared irregular, but 
in a fhort fpace of time became perfedtly re- 
gular without any artificial affiftance. In a 
preparation of Dr. Munro’s, (which he was 
kind enough to allow me to take a fketch of,) 
the four permanent Incifores of the under jaw 
had appeared, and alfo the two middle Inci- 
fores of the upper, and were perfectly regular, _ 
though the temporary Cufpidati and Grinders 
had remained in, in the former, and the la- 
teral Incifores Cuipidati, and Grinders in the 
latter* Surely then, thefe teeth could have 
gained no rcom from the difference in fize: 
of the Grinders.and bicufpides ; it muft there- 
fore. be owing to an increafe of the arches 
of the jaws in thefe parts, exactly in propor-— 


tion to the difference in fize of the temporary 


* Tab. ili, Fig. i. 
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and permanent incifores. There is ftill in this 
cafe a further neceflity for a confiderable in- 
creafe of the arches, on account of the irre- 
gular fituation of the permanent teeth as well 
as becaufe feveral of them had not as yet ar. 
rived at their full fize. 


The preffure of the front teeth on one 
another as they rife in the jaw, appears to 
have fome effe& in occafioning it to extend at 
certain parts, or to make the grinders move 
backwards, to which indeed all the teeth have 
a tendency. I have a preparation of the 
upper jaw of an adult, in which the tempo- 
rary cufpidatus of the right fide remained in; 
the permanent cufpidatus probably from the 
refiftance of the former, penetrated at the in- 
ternal part of the mouth ; in the left fide the 
teeth are all perfeGily regular: on comparing 
the fituation of the anterior permanent grin- 
ders, I found that of the right fide nearer the 
fymphyfis, than that of the left in proportion 
to the difference in fize, of the temporary 
and permanent cufpidati. I have met feveral 
inftances of the permanent cufpidati arpearing 

E at 
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at firft irregular, asthey moft commonly appear 
later than the bicufpides, but in ten or twelve 
months after the jaw increafed fufficiently, fo 
as to allow themto become regular. I have 
met many cafes where the arches of the jaws 
continued to increafe, even after the perma- 
nent teeth were complete; fo that all the 
front teeth were quite feparate from each 
other; and in one cafe the middle incifores 
were nearly half an inch afunder, though 
there was no defect in the palate. 


From what is now faid I feel myfelf jufti- 
fiable in concluding, that the alveolar arches 
continue to increafe during the entire progrefs 
of the formation of the teeth; it is however 
fufficiently evident, the greateft increafe of the 
jaw is backwards. I do not by any means 
deny but that we frequently meet with dif 
proportions between the jaws and teeth, and 
fuch that the permanent teeth never would 
become regular without the affiftance of art, 
even in young perfons; this may arife from 
the refiftance of the temporary teeth, or from 
teeth forming fo much out of the circle that 


they 
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they have not fufficient power to act on their 
neighbours and prefs them back, fuch as 
the cufpidati, which are moft commonly ir- 
regular. Indeed if Mr. Hunter’s hypothefis 
were true, we would never fee a regular fet 
of teeth. 


CHAPTER, VE 


Of the fhedding of the temporary teeth, and 
of the period at which the permanent ap- 


pear. 


We meet with fuch ftrange opinions in 
the works of a celebrated author (Van 
Swieten) refpecting the temporary teeth, that 
{ think it worth while to infert fome extracts 
from them: He fays “ I have taken out and 
*¢ examined feveral of the firft teeth when 


* they begin to loofen, and in moft of them 


aay “ T did 
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“1 did not obferve the flighteft appearance 
“ofa root. This furprized many furgeons, 
** who, in the treatment of diforders of the 
“teeth, were efteemed exceedingly fkilful. 
“ "They were of opinion that the teeth which 
“are ufually fhed about the feventh year have 
“had roots, but when they took out thofe 
“that were already loofe, they found no 
“roots. To account for this, they faid that 
“ the fecond tooth while it rifes, rubs away the 
* roots of the firft, and fo reduces them to the 
“‘ moft minute powder, which, being fo very 
“fine entirely difappears, for no body could’ 
“ever perceive it. But could the a@ion of 
“the fecond tooth gently rifing, whilft it 
“moves the firft out of its place, be fo great 
“‘ as to reduce the roots of them te powder ? 
* Bourdet, celebrated for his {kill in this 
“‘ branch of furgery, afferts, that the firft teeth 
“ before they loofen have roots nearly as 
“ flrong and hard, as the fecond are obferved 
“to have. And whilft he refutes the opi- 
*“nion of Bunon, who fuppofed the roots 
“ of the firft were deftroyed by the friGiion of 
peeestreS 
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the fecond teeth when rifing, he refers to 
thofe which are found in the jaws of frefh 
fubjects, at that period when the fecond teeth 


¢ are forming; and the firft (called milk teeth) 


are ftill in their fockets; whether they are 
ftill firm, or are more or lefs loofe. For it 
feems that the fecond tooth whilft it rifes, 


‘remains enclofed in its proper membrane, 


until it is about to appear. Therefore a 


membrane is interpofed between the roots 


‘of the milk tooth and the fecond tooth. 
¢ Flowever the roots of the milk teeth are 


deftroyed before the fecond teeth can touch 
them. Befides a {mall fpace is obferved 


‘between the firft and fecond tooth, from 


whence Bourdet concludes, that the roots 
of the milk teeth are deftroyed by fome 


* other caufe, and not by the friction of the 


fucceeding teeth, He therefore thought 


‘that fome acrid humour was fecreted from 


the neighbouring parts, which might con- 
fume their roots. I muft confels it ap- 
pears to me much more probable, that the 


milk teeth are without roots, 


“ Neverthelefs 
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** Neverthelefs fome obfervations feem to 
“fhew that the milk teeth, if they are not 
“fhed at the proper period, or when loofe 
are not taken out, are capable of protrud- 
ing roots from their body, by means of 
which they often remain fixed in the jaws 


* through life *.” 
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* « Plures dentes primos, dum vacillare incipiunt, 


eductos examinavi, et in plurimis ne veltigium 
«* quidem: radicis inveni. Mirabantur hoc chirurgi per- 
s¢ itiffimi, qui in dentium morbis curandis verfatiffimi 
«¢ merito habebantur. Statuebant, dentes, qui circa fep- 
«¢ timum annum cadere folent, radices habuifle: dum 
& illos, jam vacillantes, leviffimA vi educebant, nullas 
“ radices inveniebant. Ut hoc explicarent, dixerunt, 
“ fecundum dentem, dum aflurgit, atterere radices 
prioris, et fic comminuere in minutifimum pollinem, 
qui pre tenuitate fua evanefceret totus; mam nema 
«¢ illum unquam invenit. An lenté afcendentis dentis 
«¢ fecundi, dum primum loco movet, a¢tio tanta efle 
‘* potuit, ut prioris radices in pollinem comminueret ? 
« Egregius in hac chirurgie parte Bourdet ftatuit, 
*« primos dentes, antequam vacillent, habere radices 


“¢ eque fortes fere, et duras, quam obfervanturin {e- 


“ cundis 


* Comment. Vol. XIV. pag. 743. et feq. 


( -59 ) 


It is almoft fuperfluous to mention that the 


temporary teeth have as perfectly formed 


roots as the permanent, indeed as far as I re- 


66 


cundis. Dum autem refutat fententiam Bunon, qui 
{tatuebat, radices illas a frictione afcendentis dentis 
fecundi deftrui, provocat ad illa, que in recentis 
cadaveris maxillis inveniuntur, dum fecundi dentes 
jam offei fieri incipiunt,et primi dentes, (lactei dicti), 
adhuc adfunt 3 five frm: adbuc hereant, five jam plus 
mintf{ve vacillare inceperint. Apparet enim, dentem 
fecundum, dum aflurgit, fua membrana involutum 
manere, donec exitui proximus fit. Radicibus ergo 
dentis laétei et aflurgenti denti fecundo interponitur 
membrana. Radices tamen dentium lacteorum de- 
ftructe jam funt, antequam fecundi dentes illas tan- 
gere poflint. Preeterea parva diftantia obferva- 
turinter dentem primum et fecundum; unde con- 
cludit, radicem dentis lactei confumi ab alia caufa, 
non verd per attritum dentis fuppofiti. Hinc maluit 


credere, ab adjacentibus partibus fecerni acriorem 


| quemdam humorem, qui illas radicesconfumeret. Fa- 


or quod mihi longe probabilior videatur opinio, que 
ftatuit dentes lacteos carere radicibus. Videntur tamen 
obfervationes docere, quéd dentes laGtei, fi non ca- 
dant fuo tempore, aut jam vacillantes non eximanturs 
apti fint, ut radices protrudant ex fuo corpore, quibus 


poftea fixi in maxillis herent feepe tota vita. 
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collect, Van Swieten is the only perfon who 
at all doubted the fact. 


Mr. Hunter ingenioufly obferves,* “ An 
“ opinion has commonly prevailed, that the 
“ firft fet of teeth are pufhed out by the 
“fecond; this, however, is very far from 
“ being the cafe: and were it fo, it would be 
“ attended with a very obvious inconvenience; 
“‘ for were a tooth pufhed out by one under- 
“neath, that tooth muft rife in proportion to 
“‘ the growth of the fucceeding one, and ftand 
“in the fame proportion above the reft.” 
Mr. Hunter, however, does not féem to be ac~ 
quainted with the writings of the very ac- 
curate Albinus ; if he was, he would be induced 
to give a very different defcription of what 
takes place, with refpe& to the wafting of the 
roots of the temporary teeth and the ap- 
pearance of the permanent, as will appear 
from the following quotations. Mr. Hunter 
Jays }, “ It would be very natural to fuppofe 
“that this wafting was owing to a conftant 


* Nat. Hilt. page y8. 
+ Nat. Hilt. page 98 and 99. 
“ preflure 
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“ preflure from the rifing teeth againft the 
§¢ fangs or fockets of the firft fet: but it is not 
“fo; for, the new alveoli rife with the new 
“‘ teeth, and the old alveoli decay in propor- 
“tion as the fangs of the old teeth decay, 
“¢ and when the firft fet falls out, the fuceeed- 
“ ing teeth are fo far from having deftroyed, 
“ by their preflure, the parts again{t which 
* they might be fuppofed to puth, that they 
* are ftill inclofed, and covered by a complete 
“bony focket. From this we fee, that the 
** change is not produced by a mechanical 


“ preflure, but is a particular procefs in the 


“animal ceconomy.” And in page too, he 


makes ufe of the following words, “ When 
“the zcifores and cufpidati of the new fet are 
4 little advanced, but long before they ap- 
“ pear through their bony fockets, there are 
“‘ {mall holes leading to them on the infide, 
“‘ or behind the temporary fockets and teeth ; 
“‘ and thefe holes grow larger and larger, till at 
“ jaft the body of the toothpafles quite through 
“them.” Mr. Hunter fupports this theory 
fill farther in page go. Sc. “ As the body 


© of 
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“of the tooth is pufhed out, the focket at 
“ the fame time contraéts at its bottom, and 
“ orafps the neck, or beginning fang, adheres 
“to it, and rifes with it, which contraction 
“is continued through the whole length of 
“ the focket as the fang rifes; or the focket 
“ which contained the body of the tooth, 
“ being too large for the fang, is wafted -or 
“ abforbed into the conflitution, and a new 
“ alveolar portion is raifed with the fang.” 
Thefe obfervations of the ingenious Mr. 
Hunter are however entirely hypothetical and 
do not accord with anatomical truth ; indeed 
they entirely overturn fome of his former 
opinions. For if, as he affirms, the perma- 
nent teeth were formed, at the internal part 
‘of the jaw and in a new feries of alveolar 
procefles, it is evident that they muft neceflarily: 
be placed in a fmaller circle than the tempo- 
rary teeth. And if the proceffes and fockets 
of the temporary teeth, as Mr. Hunter af 
ferts, were abforbed or totally deftroyed, the 
permanent fockets fhould extend to the an- 


terior part of the jaw, accommodate themfelves 


1c@) 
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to the teeth and thus form a fegment of g 


Jarger circle *, 


Albinus however comes very near the truth, 
Yor when {peaking of the holes by which the 
connexion between the membranes of the per- 
manent and temporary teeth were preferved, 
he fays, “ As the new teeth increafe, the con- 
“ tracted part of the fockets is gradually di- | 
* Jated, and afterwards in like manner the 
“ little opening, and thus they appear.— 
“ But if previous to the formation of the new 
“ teeth, the temporary had fallen out, or were 
“ loofened in confequence of their roots being 
“walted, then the focket of the temporary 
“tooth is gradually deftroyed, while that of 
“the other being dilated anteriorly, the new 
* tooth pafles into its place, fo that the root 
“of the new tooth is contained in a focket 
“formed partly of that in which it was be- 
* fore, and partly of the focket which belong- 
“ed to the temporary tooth. But if contrary 
“to what commonly happens, the tooth 


* Vid Chap. v. 
« whith 
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which ought to be thed, is not fhed, them 


4 


“the permanent tooth appears behind it and 
“remains fimilar to it fixed in its own ap- 
“¢ propriate focket *.” 


Had Albinus been acquainted with the ufe 
of the {mall holes leading to the permanent 
teeth, he would immediately have difcovered 
what ufually takes place. 


{ have already fhewn that the temporary 
and permanent teeth were about the fourth 
year, feparated from each other by a bony 
partition, each tooth being at this period con- 

| tained 


* « Crefcentibufque novis, fenfim dilatatur cavernula- 
** rum pars illa contractior, pofteaque et oftiolum : ac fic 
*‘ erumpunt. Si autem, novi antequam nati fint, de- 
*« cidui ceciderint, aut perdita radice plane vacillent, 
« tunc fenim fimul deletur decidui preefepiolum, no- 
«© vique cavernula antrorfum dilatata, hic in locum 
«© illus fuccedit ut ex novi cavernula, parteque preefepioli 
és decidui, preefepiolum, quod novi radicem contineret, 
s¢ formaretur. Sed fi quando non decidit is, qui cadere 
¢« debuit, tunc novus pone eum nafcitur, fuo inhzrens 
* prefepiolo, ut prior ile.” Acad. Annot. lib. ii. pag. 
14 €f 15. 


Rosy 
tamed in a diftin® focket. Now according 
as the permanent teeth rife, they have a na- 
tural tendency to come more and more to the 
anterior part of the jaw; whilft in confe- 
quence of the prefling forward of the rifing 
tooth, a change is induced in the mode of 
action of the furrounding veffels, fuch, that 
that portion of the bony partition immedi- 
ately prefled upon, as well as the root of the 
temporary tooth, with the adjacent parts, 
become fit to be abforbed, and actually are 
abforbed, | 


dn fome cafes part of the roots of the neigh 
Douring temporary teeth, are abforbed 5 particu- 
larly where the jaw does not increafe as ra- 
pidly as the permanent teeth. So that in 
proportion as this abforption takes place, the 
permanent tooth pafles partly into the focket 
of the temporary tooth proper to it, and 
partly into the fockets of the neighbouring 
temporary teeth. And as Albinus jufily re- 
marks, a focket is formed for the reception of 
the root of the new tooth, in part, by its own 
appropriate focket, and in part by the tem- 
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porary focket of the tooth with which it was 
originally conneéted, and fometimes in part 
by the neighbouring temporary fockets”™. 
When the permanent teeth pafs into the ¢ca- 
vities which furrounded their membranes, 
they are always very irregular and appear as 
Albinus remarks at the infide of the tempo- 
rary teeth, which frequently remain in their 
fituation +. This irregularity however is 
feldom the cafe, unlefs where the temporary 
teeth retain their roots, and refift the influencé 
of the permanent. In fome cafes they appear 
more internally than the cavities through 
which the conne&ting membranes pailed {. 
It is worth remarking, that when the tempo- 
rary teeth fall out, if we examine their bodies, 
we find them quite excavated, and the bony 
part reduced nearly to its former pulpy ftate §. 


Mr. Hunter, in fupport of his theory, has re- 
prefented the wafting of the roots of the tem~ 


* Tab. iv. Fig. 32. and 35. This fact is very beau- 
tifully exemplified in a preparation of the head of 2 
young horfe in my poffeflion. “nits 

+ Tab. iv. Fig. 34. bid 

t Ibid. Fig. 33. b. § Ibid. Fig. 29. a. 

porary 
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porary teeth, as it were proceeding from the 
point gradually upwards to the neck *. This, 
however, is feldom or never the cafe, for the 
part firft affected is confiderably above the 
point ; how this takes place will be eafily un- 
derftood by viewing plate 11. fig. 5. and plate 
iv. fig. 26. 27, and 28. ' This circumftance 
_ Albinus was fully aware of, and has given 
drawings to illuftrate it +, 


oa 


With refpedt to the appearance of the 
permanent teeth, Dr. Hudfon in a letter he 
wrote to me at Edinburg, judicioufly re- 


marks, * The time of fhedding is very va- 


“¢ rious, Anaibedtitie a year or two or three 


“ earlier or later in fome than others; and 


we 


“in many fubje&s fome of them venkelitt 


“ to adult or even old age; and this is fo 


“ common, that almoft every day I meet 


“ with them, from one to three or four, or 
double the number, in the fame perfon. 


“* [ have feen two inflances where {carcely 


* Nat. Hitt. Plate xv. 
+ Acad. Annot. lib. 11. Tab. ii, 
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* arty of them fell, and fuch I may afhrm 
“ muft have been thofe hiftoric facts handed 
down to us, of a third fet appearing in the 
old age of heaven-favoured mortals, where 
“ it could be nothing elfe than the then 
“ matured fecond fet. Such I have met with, 
“ but never any thing like a third fet, at 
“ Jeaft, which I was convinced was fuch.” 
It appears from the foregoing obfervations, 
that the permanent teeth, whilft they are rifing 
in the jaw, have confiderable influence with 
refpect to the wafting of the temporary roots ; 
for while they are at reft, the roots of the 
temporary teeth are not waited. However, 
it does not appear to me, that the wafting of 
the temporary roots, Is in any degree the ef- 
fe& of mechanical trituration, as Mr. Bunon 


and other authors would affirm. 


In general, children begin to fhed their 
teeth about fix or feven years of age, and the 
permanent appear nearly in the following 
order: Firft the middle Incifores of the under 
jaw, foon after, thofe of the upper ; then the 
lateral Incifores of the under jaw, and nearly 
at the fame time the anterior Grinders; then 

the 


ae, 
the lateral Incifores of the upper jaw appears 
though fome time elapfes between their ap- 
pearance and that of the former: the ante- 
rior Bicufpides appear about the gth year, the 
pofterior about the roth or 1ith, and the 
Cufpidati and middle Grinders nearly at the 
fame time, that is about the 12th or 14th year, 
and finally, the pofterior Grinders or wifdom 
wtecthe from the. 10%) to the. 2¢th .year.: 
Though, as Dr. Hudfon remarks, there are 
many exceptions to this general rule, yet I 
do not think it neceflary to dwell fo much 
on the order or period of their appearance, 
as I have done with refpect to the tem- 


porary: 


The anteriot pefmanent Grinders fre- 
quently appear a confiderable time before any 
of the temporary teeth are fhed, and there 
are many varieties with refpect to the wifdom 
teeth, for in fome cafes they do not appear till 
a very late period of life, fometimes they ap- 
pear in one jaw-and not in the other, and 
fometimes it has been obferved that in ex- 
treme old age they have not perforated the 

F fockets, 


ye: 

fockets. . It is certainly a curious fact, how 
very long fome of the permanent teeth re~ 
main within the jaws, without appearing ; 
and if there ever was a third fet of teeth, it: 
is fufficiently evident, that their rudiments 
muft have been depofited, previous to the 
appearance of the fecond fet through the 
gum. | 


CHAPTER VIL ° 


AA jew practical obfervations refpetting the 
Temporary Teeth. 


J apprehend that Mr. Hunter’s theory re- 
fpecting the increafe of the jaws, has led him 
and thofe who followed his directions, into 
egregious practical errors; he makes ufe of 
the following words*: “ From the manner 


* Nat. Hilt. Page 106 and 7. 
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in which the teeth are fhed, it is evident 
that drawing a temporary tooth, for the 
eafier protrufion of the one underneath, 
will be of no great fervice; for in general 
it falls out before the ether can touch it. 
But it is often of much more fervice, to 
pull out the neighbouring, or adjacent 
temporary tooth; for we muft be convinc- 
ed by what has been advanced with re- 
gard to the changes in fize, that excepting 
the whole were to fhed at the fame time, 
or the order of fhedding, viz. from before 


backwards, were to be inverted, that the 


| fecond fet of Jncifores and Cufpidate mutt 


be pinched in room, till the Grinders are 
alfo fhed: and therefore we find it often 
of ufe to draw a temporary tooth, that is 
placed further back; and it would, per- 
haps, be right upon the whole, always to 
draw, at leaft the firt Grinder; and, per- 


haps, fome time after, the fecond Grinder 
alfo.” 


I need fearcely obferve that this mode of 


treatment is altogether improper. The prac- 


F 2 tice 
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tice which Dr. Hudfon of this city intro- 
duced nearly forty years ago, and ftill re- 
tains, entirely coincides with my obfervations ; 
he was fully aware of the increafe of the 
jaws, which appears from thefe his remarks, 
“© The indifcriminate practice of drawing chil- 
“ dren’s teeth before they loofen is erro- 
“ neous: the intent of making greater room 
“ for the fecond fet is thereby direétly de- 
“ feated. Let the propriety be hence in- 
© ferred of a timely and regular domeftic at- 
“ tention to the teeth and gums, it will pre- 
“© vent many painful diforders and operations, 
“ and leave Nature undifturbed in the pro- 
“ duétion of the permanent teeth, to the great 
“ difappointment of the expecting charlatan.” 
There are fome exceptions, however, to this 
general rule; for it is neceflary fometimes 
to remove a few of the temporary teeth: 
ex. gr. if the roots of thefe teeth are not 
wafted in proportion as the permanent teeth 
rife in the jaw, thereby affording fuch re- 
fiftance, as to occafion them to appear at the 
internal part of the mouth*: or where the 


* Tab. iv. Fig. 34. b. 
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jaw does not increafe in proportion to the 
difference in fize of the temporary and per- 
manent teeth, by which means the perma- 
nent teeth are turned quite acrofs in the 
fockets. The propriety, however, of per- 
forming fuch operations muft be left to the 
judgment of the practitioner. ‘The opera- 
tions recommended by Mr. Hunter, I look 
on to be very injurious, for that preffure or 
proper degree of refiftance and connexion 
(were the temporary teeth taken out pre- 
maturely) would be removed, which feems 
to me altogether neceflary to the perfection 
of the permanent teeth. 


It would be quite foreign to the nature of 
this eflay, to enter into a defcription of the 
great variety of difeafe to which the teeth 
and gums are fubjet. Let us fuppofe, 
however, that fome of the temporary teeth 
are difeafed, or what is commonly called 
carious; if they are fo far injured as to oc- 
cafion violent pain to the child, and if pal- 
liative remedies fail to give relief, we cannot 
hefitate about the propriety of taking them 

out. 
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out. Having already obferved that the alveolar 
procefles of the temporary teeth are not obli- 
terated or abforbed, as Mr. Hunter fuppof- 
ed, we fhould be very careful left difeafes of 
thefe teeth or gums fhould materially injure 
them, which indeed is too often the cafe. 
When the caries of a tooth has proceeded fo 
far as to communicate with the cavity where 
the veffels are contained, the ichorous matter, 
or the air admitted into the cavity coming in 
contact with the membrane of the pulp, oc- 
cafions an inflammation of it, which ‘fre- 
quently communicates with the external pe- 
riofteum of the root. When the inflamma- 
tion has advanced to a certain degree, fup- 
puration takes place, and a confiderable fac: 
or abfcefs is thus formed *, which being filled 
with purulent matter, occafions an abforp- 
tion or wafting of the alveolar procefs near ~ 
the apex of the root, and in. this way a 
paflage is at laft made through the procels, 
. forming what 1s commonly called a gum-boil. 


The opening is ufually made between the 


* Tab. 11. Fig. 12. b. b. 
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cheek and jaw, fometimes however, it burfts 
externally, and leaves a difagreeable cicatrix 
or fcar through life. So that in fuch cafes 
the neceflity of removing the temporary teeth 
is obvious, in order to avoid fuch diftreffing 
confequences as thefe, and others which are 


even yet more partic larly dangerous. 


It is the.opinion of many celebrated Ana- 
tomifts, that difeafes of the temporary teeth 
cannot injure the permanent, even though the 
difeafed parts were to come into conta with 
them. Iam forry to fay I have feen many in- 
{tances of the contrary; though previous to my 
having obferved the connecting membranes, 
I was totally at a lofs how to account for the 
injuries communicated from one to the other. 
The following cafe, which occurred to me 
about fix years ago in this city, will illuftrate 
the fubject remarkably well. 


A lady brought a child to me about fix 
years old, to have the anterior temporary 
Grinder of the under jaw taken out; the 


tooth was very much difeafed, and the point 


of 
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of one of the roots ftuck out of the jaw, and 
occafioned an ulceration of the cheek. -On 
infpeéting the mouth, I found the tooth quite 
loofe, and a éonfiderable portion of the al- 
veolar procefles attached to it, which had been 
feparated from the neighbouring or found 
parts. I removed the entire with a curved 
probe, and having immerfed the extracted 
portion in water, in order to examine it, I 
found it to confift of the entire focket of 
the temporary tooth, and alfo the focket in 
which the dzcufpis was forming, part of the 
body of which was tolerably advanced; the 
earthy matter of the cortex ftriatus was quite 
black, and perfeCly foft *. The fockets of the 
neighbouring teeth fortunately were not much 
injured. On enquiring into the hiftory of 
this cafe, I was told that about two years pre- 
vious the child had had a flight fit of the 
tooth-ache which fubfided, and foon after a 
gum-boil was formed, which frequently fup- 
purated and burft, after which the child would 
get relief for fome fhort interval. The mo- 


* Tab. 111. Fig. 3. a. boc. dee. 
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(7897: > ) 
~ ther, through timidity, or falfe affeGion for 


the child, could not be prevailed on to con- 
fult any one, until forced to it by the con- 
fequences already mentioned. The child 
without any other affiftance got well, but the 
jaw remains very much contracted where the 


tooth was, with a correfponding hollow in 
the cheek, 


{ have fince that period met three or four 
cafes, where two or three of the permanent 
teeth were floughed off by a fimilar caufe. 
Thefe cafes I account remarkably inftrudtive,. 
for they clearly point out the neceflity of 
removing the temporary teeth, when any 
fuch ulcerations or gum-boils are forming, 
particularly if they are of great extent, or 
long continued. Slight cafes, however, if pro- 
perly attended to, might be retarded and pro- 
bably entirely checked. 


The inftruments I have found beft adapted 
for fuch operations are thofe invented by Dr. 
Hudfon *. 

* Tab. 7. Fig. 2 and 3. 
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CHAPTER VIII. 


Of the Leeth in various Claffes of Animals. 


As well the firu€ture as formation of the 
teeth of graminivorous and ruminant animals, 
differ from what is obferved to take place in 
thofe of the carnivorous order. The food of 
the former requires a greater degree of com- 
minution than that of the latter; for which 
purpofe it becomes neceflary, that the furfaces, 
between which this operation takes place, 
fhall be as much as poflible multiplied. That 
this object is fully provided for by nature, 
may be evinced by infpedting the grinding 
furfaces of their teeth ; for the Cortex Striatns 
not only covers the body of the tooth, but 
even defcends through its fubftance, forming | 
therein a variety of convolutions, and of 
courfe a variety of prominences in each ac- 


cidental feGtion of it *; fuch parts of it being 


* Tab. v. Fig. ro. and 12. 
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lefs Hable to abrafion, than the other bony 


portion of which it is compofed. 


Many circumftances however, particularly 
relative to their ftructure and formation, have 
not been as yet at all attended to or explained, 
on which account [ have endeavoured to trace 


them at different periods. 


In the right fide of the lower jaw of a 
foetus calf about three months old, the internal 
plate of the alveolar procefs being cut away, 
and the arteries injected, the rudiments of the 
teeth, their connexion with the gum, &c. 
appeared as they are reprefented in Tab. v. fig. 1. 


The upper part of the pulp of a grinder is 
divided into a certain number of conical pro- 
cefies, previous to the commencement of offi- 
fication upon it; the number of thefe pro- 
cefles varies according to the fize, or kind of 
tooth ; in fome there is but one, in others two, 
four, or fix of them. ‘The pulp of the great 
grinder of the under jaw in the calf juft now 


mentioned, was divided into fix proceffes, and 


on 


58a. 7) 
on it as many bony fhells were already form- 
ed. In the view given of it in Tab. v. fig. 2. 
three only of the fhells can be feen, the others 
were placed exactly oppofite and at a little 
diftance from them ; one of the hells has been 
removed and is reprefented in the fame plate 
fig. 3. As offification advances, the procefles 
of the pulp elongate, whilft the bony fhells 
extend confiderably on them previous to the 
junction of their fides; they then form one 
continued fhell exhibiting no trace whatever 
of their former feparation*. From the con- — 
voluted fhape of the pulp, deep depreffions are 
left at the junction of fome of the fhells, which 
are fituated at the internal part of the mouth 
in the upper jaw, but at the external part in the 
under. In order to fill up thefe, or to 
ftrengthen the tooth, one or two additional 
proceffes are fent off from the pulp, when 
offification has advanced fomewhat on the 
original pulps, or when the fides of the thells 
have been nearly united. Thefe procefles 
however do not rife to an equal height with 
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the firft*, the upper teeth have but one of 
them, the under in general two. 


The membranes which are intimately con- 
nected with or derived from the internal part 
of the gum, can be eafily feparated into two /a- 
melle, the external of which is very vafcular, 
though I could not trace a fingle blood-veffel 
entering into the internal one}; this appear- 
ance is beft examined in foetus calves about 
three or four months old. Thefe mem- 
branes furround the pulp, and duplicatures of 
them pafs down between the internal divifions 
of it, exactly fimilar to the pafling of the 
pia mater between the convolutions of the 
brain. The duplicatures extend downwards 
until checked by the junétion of the internal 
plates of the thells, which thus feparates them 
from the pulpt. As foon as the bony fhells 
are perceptible, the internal part of the mem- 
brane fecretes and depofits on their points and 
progreflively on their fides, a foft earthy mat- 
ter fimilar to moiftened chalk, and is itfelf 

w Tab. vefig. 4. ¢; 

+ Tab. v. Fig. 6.b b. 

f Tab. v. fig. 7. a. ava. fig. 5. a.a. & b. and fig. 11.d. 
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moiftened with a mucilaginous fluid, a great 
quantity of which is found between the mem- 
brane and fhells. ‘This foft earthy matter 
gradually affumes the cryftalline appearance 
of the Cortex Striatus, the fibres of which in 
fig. 7. are reprefented in contact with the 
membrane, the bony part in contact with the 


pulp. 


When the cortex ftriatus is perfectly formed 
down to the bottom of the convolutions or 
junction of the internal plates of the thells, 
the tooth begins to rife by the increafe of its 
roots ; the upper part of the invefting mem- 
brane at the fame time wafting in proportion 
as the cortex ftriatus covered by it attains to 
perfection, fo that the tooth advances by al- 
moft imperceptible degrees till at length it 
appears through the gum. The protuberances 
of the tooth firft appear, and thus intercept 
part of the nourifhment from the duplicatures 
of the membrane which pafled down into the 
internal cavities. ‘That part of the tooth mark- 
ed a. a. in fig. 8. had pafied through the gum 
{till however fibres of it pafled between the 
convolutions of the fhell into the hollows, by 


which 
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which the membranes in them were ftill in 
fome degree fupported ; the gum is turned up 
and fibres of it are reprefented as if paffing 
down into the cavities. When the tooth rifes 
fomewhat higher, all nourifhment is cut off 
from .the internal duplicatures of the mem- 
brane which are then found dead and of a 
darkith purple colour*. The lower part of the 
membrane however remains on the external 
plates of the body of the tootht+, but is wafted 
in proportion as the cortex ftriatus becomes 
perfect. The entire bodies of the temporary 
teeth when formed pafs through the gum, fo 
that the whole of the invefting membrane is 
deftroyed as foon as they have rifen to their 
proper height. ‘This defcription however ad- 
mits of a few exceptions, particularly with re- 
gard to the permanent grinders, the greater 
part of whofe bodies remains within the jaw 
for a confiderable time. A purpofe of fome 
confequence in the animal ceconomy, which 
I fhall prefently endeavour to explain, is thus 
aniwered ; and, as the procefs by which it is 


completed 1s very different from what has been 


SV Tabs¥e Derg. 8, 4. a. 
+ Fig. PM Oy ess 
already 
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already defcribed, it will be of ufe to pot it 


out in the cleareft manner. 


It appears that 
the internal part of the membrane fecretes the 
earthy matter of the cortex ftriatus, and 
that as foon as it has performed its funtion it 
is wafted or deftroyed ; for its external lamella, 
as foon as the upper part of the cortex ftriatus 
is cryftallifed, begins to depofit on its furface a 
fubf{tance differing from either the bony part 
or the cortex ftriatus, being harder and more 
brittle than the former, and lefs fo than the 
latter. It is likewife of a different colour 
and can be readily diftinguifhed from the 
other two component parts. As the furface 
of the cortex ftriatus is fmooth, this fubftance 
(which for diftin@tion’s fake, I take the liberty 
of calling the Crufla petrofa) cannot adhere 
firmly to it, and for this reafon in the teeth 
of young animals it eafily chips or fcales off, 
when they are expofed to the weather. In 
animals more advanced in life, the Cruffa 
petrofa fills up all the convolutions of the ex- 
ternal plates of the cortex ftriatus, and ex- 
tends a confiderable way beyond them, fo as 
to form a great proportion of the grinding 
furface*, when it becomes much more con- 


* Tab. 5. fig. 10. and 12.d. d. d.d, and fig. 11. e.e° 


confolidated 
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folidated and with difficulty can be feparated 
from the cortex ftriatus. The Cru/fa petrofa 
not only covers that part of the tooth which 
appears through the gum, but alfo that part 
of it which remains within the focket, and in 
a few inftances I have obferved a {mall quan- 
tity of it on the roots of the teeth of very old 
horfes. From this, and obfervations on the 
teeth of other animals which will prefently be 
mentioned, it would feem that the membrane 
may at once depofit this matter, without hav- 
ing previoully given rife to the cortex ftriatus. 
The Crufia petrofa is depofiting on the upper 
part of the tooth a long time previous to the 
cryftallifation of the lower part of the external 
plates of the cortex ftriatus, and it continues to 
be depofited as long as any part of the body of 
the tooth remains within the focket. 


The Crufla petrofa feems intended to ferve. 
a variety of purpofes : in the firft place, to fill 
up the hollows in the fides of the teeth, next 
the cheek and tongue, and render them even. 
2dly. To fupport and prevent the fibres of the 
cortex ftriatus from fplintering off or wearing 


G down 
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down too rapidly. 3dly. To increafe the 
grinding furface and render it more rugged, 
for it fcarcely wears down as faft as the bony 
part, yet fafter than the cortex ftriatus. In 
fome few inftances the Grinders remain fuffi- 
ciently long under the gum, fo as to allow the 
cavities, in which the membrane paffed down 
to form the cortex ftriatus, to be nearly filled 
by the Cruffa petrofa: In moft cafes however, 
thefe cavities are filled entirely with the matter 
of the food, by the broken particles of the 
teeth whilft grinding, or by particles of fand, 
clay, &c. This adventitious matter remains 
quite fpongy and of a different ‘colour and 
texture from any of the other three above def- 
cribed parts ; in the cow it is of a blackith or 
dark-brown colour *, Jt is remarkably evi_ 
dent in the Grinders of the fheep, in which 
the cavities are conftantly filled with particles 
of grafs and clay ;’the ftru€ture and forma- 
tion of their teeth being fimilar to thofe of 
the cow, except what regards the additional 
procefles. | 


The 


* Tab. v. Fig. ro. b. b. b. and Fig. 11. b. 
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The Crufla petrofa feems intended for ane-- 
ther and a very important purpofe. The 
greater proportion of the cortex ftriatus in gra- 
minivorous animals as already mentioned re- 
mains within the jaw for fome years. Now 
the nature of this fubftance is fuch, that mem- 
branes could not adhere to it, whilft without 
the interpofition of fome fuch fubftance as the 
Crufia petrofa, or a total want of the cortex 
ftriatus, a circulation of fluids through the 
focket could not take place. The Cruffa pe- 
trofa is therefore depofited for the membranes 
to adhere to, and alfo to prevent the fockets be- 
ing injured by the violent motions performed 
in grinding. It cannot be miftaken for a de- 
pofition from the fluids of the mouth com- 
monly called Zartar, for I juft now mentioned 
that it is depofited previous to the appearance 
of the tooth through the gum. Ai fimilar 
fubftance I have obferved on the Grinders of 
the Elephant *, Rhinoceros, &c. and even on 
the Grinders of the Rabbit and Hare, indeed 


it is to be met with in almoft all graminivorous 


animals. 
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* The ftructure and formation of the Elephants’ tecth 


Ireferve as a fupplement to the prefent work. 
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The Grinders of the camel are nearly fimi- 
lar to thofe of the cow, the internal cavities of 


their teeth are in like manner filled with 
particles of grafs, clay, &c. 


The formation of the Incifores and Grinders 
of the horfe differs very much from thofe of 
the cow, and probably from thofe of all rumi- 
nant animals; for, as the horfe does not chew 
the cud, it was neceffary his food fhould be at . 
once fufhciently mafticated ; his teeth and 
jaws of courfe are admirably fitted for this 


purpofe. 


The Grinders of the upper jaw commence 
by four points of offification, and are formed 
precifely fimilar to thofe of the cow, except 
that additional procefles are not added, and 
that the internal cavities are moftly filled by 
the Crufla petrofa ; although I have fometimes 
obferved the upper part of the cavities filled 
by the adventitious matter, as reprefented in 
Tab. v. Fig. 12. b. b. while the under part of 
them was occupied by the Cruffa petrofa. This 
only happens where the offification of the 
roots takes place more rapidly than the depo- 


{ition 


ae, 
fition of the Cruffa petrofa, fo that by the tooth 
penetrating the gum the nourifhment is cut 
off (as already mentioned *) from the internal 


duplicatures of the membrane. 


The formation of the Grinders of the under 
jaw, however, differs very much in thofe ani- 
mals; for though offification commences in 
the horfe on the pulp of the Grinders, by five 
or fix points, whigh afterwards increafe into as 
many {mall fhells, yet, as happens in the hu- 
man fubject, they unite without duplicatures of 
the membrane pafling down between them to 
form internal plates of the cortex ftriatus, 
which I before obferved always takes place in 
the cow. This membrane however paffes 
round the pulp ina very convoluted manner, 
and as the points of the fhells and the interftices 
between them are foon worn away by grind- 
ing, a fection is thus formed in which one 
continued line of the cortex ftriatus cin be 
traced including the bony part alone within it, 


the Cruffa petrofa remaining without ren 


* Vide Page 83. + Yab. 9, Fig. 5 and 6. 
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all graminivorous animals the under jaw is 
much narrower than the upper, particularly at 
the anterior part, the under teeth are likewife © 
at leaft one third narrower, but by the lateral 
motion of the under jaw during manducation, 
different points of the under teeth can be fuc- 
ceflively applied to the whole furface of the 
upper ones, the lateral motion correfponding 
exactly to the difference in breadth of the up- 
per and under teeth. 


The pulp of a front tooth in either jaw of a 
horfe is divided into two procefles : duplica- 
tures of the invefting membrane pafs down 
between them to a confiderable depth, even 
greater than is reprefented in Tab. v. Fig. 7. 
a. which conveys an adequate idea of the fec- 
tion of one of thefe teeth whilft forming.— 
The cavity in the middle of each of thefe 
front teeth is filled by particles of the food, 
écc. and fometimes, though feldom, by the 
Crufia petrofa. By the difappearance or wear- 
ing down of the edges of thefe cavities and 
internal plates of the cortex ftriatus, jockies 
determine the age of a horfe, or (in their lan- 


guage) 
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guage) by the filling or growing up of the ca- 
vity. Indeed fo well acquainted are they 
with this circumftance, that when the natural 
cavities difappear, they form artificial ones, 
and fill them with a compofition of refin, 
clay, &c. to make them appear black, but fuch 
fraud can be eafily deteted by obferving 
whether there is a plate of the cortex ftriatus 
bordeying the cavity, or not. This method, — 
as well as obferving the period at which foals 
cut or fhed their teeth, muft be rather fallaci- 
ous; the firft depending fo much on the qua- 
lity of their food as will prefently be fhewn ; 
and the fecond depending in a great meafure 
on the conititution of the animal. 


It is rather a curious circumftance that 
horfes have 40 teeth in both jaws, and mares 
have only 36, the Cufpidati commonly called 
tufks being wanting in the latter; though 
their rudiments are formed in the jaws, they 
feldom or never appear, and if they do, as 
the celebrated Buffon remarks, they are {carce- 
ly difcernible. 


As 
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As the cow, fheep, &c. have no front teeth 
in the upper jaw, it was neceflary that the 
edges of thofe in the under fhould be very 
fharp ; the membranes of courfe do not pafs 
down into the internal bony part of them, but 
they are formed as fingle teeth in general are. 


Fuftachius, although he did not inveftigate 
the fubject fully, was aware of many cir- 
cumftances relative to it, which I cannot pafs. 
over in filence. He fays, “ The fituation of 
“ the human teeth is at the extreme edge of 
“ the circle of both jaws. In fome of the 
‘“ brute creation. however, and in almoft alk 
fifhes, their feat is in the palate, the 
tongue and even the ftomach. Thofe ani- 


mals which ruminate, we are told by all 


cs 
ce 


46 


anatomifts, have only an inferior range of 
teeth, in which however they are incorreét, 
for they do not want the entire of the up- 
‘¢ per teeth, but thofe only which fhould lie 
* in front.” When {peaking afterwards of 

*« Flumanorum dentium fedes eft extremus tantim 
« utrinfque maxille ambitus ; quamquam multis bel- 


“ luis, 


ruminant, 


tog 7) 


ruminant animals, he defcribes that peculiari- 
ty of formation in their teeth, by which they 
become liable to contain heterogeneous parti- 
cles, thofe efpecially of the food on which they 
are nourifhed *, | 


All the points of thofe teeth which we have 
been examining, had been at one time cover- 
ed by the cortex ftriatus, and the plates of it 
were all at that time intimately conneéted, fo 
that one continued line of it could be traced as 
in Fab. 5. Fig. 7. It is evident, that in pro- 
portion asthe cortex ftriatus is worn off thefe 
points, the bony matter muft appear between 
its plates, therefore in Fig. 12. the Cru/fa pee 
trofa is oblerved externally, then the cortex 


luis, ficut fere eundtis pifcibus, palatum quoque ac 
lingua, et nonnullis aliis venter, pro fede funt ; et 
que ruminant, ut anatomici omnes fcribunt, inferi- 
‘ orem tantim ordinem dentium habent, quod tamen non 
ita intelligendum eft, ut quifpiam hoc fermonis genere 
deceptus putet, eas f{uperioribus dentibus prorfus ca- 
rere, fed illis tantum, qui ad fuperius labrum perti- 
s* nent.”—Opule. de Dent. Page 9. 

* Ibid. Page 56. 
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ftriatus, within which is the proper bony part, 
including again two plates of the cortex ftria- 
tus, and in the middle of thefe the cavities fill- 
ed by the food, &c. fo that this tooth confifts 
of four different fubftances. 


Mr. Hunter mentions in the defcription of 
Plate xiv. Fig. 19. Nat. hiftory. “ The ena- 
“* mel pafles through the whole length of the 
“tooth ; the enamel is reprefented by the 
‘“‘ white lines which are penniform.” It ap- 
pears ftrange that Mr. Hunter fhould fall into 
fuch an error, nor can I concetve how he 
could, unlefs by a fection fimilar to the one 
reprefented in Plate v. Fig. 7. c. where the 
plates of the cortex ftriatus approach fo clofe 
to each other, that at firft fight they appear 
penniform, but on clofer infpection there are 
bony lamelle obferved between them, on 
which the fibres of the cortex ftriatus are ar- 
ranged. Mr. Hunter's figure one would 
think had been drawn from an imaginary pre- 
paration, for in whatever dire€tion a fe€lion 
were made, the appearances would have been 
different from what he has reprefented. 

The 
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The windings, fibres and termination of the 
cottex ftriatus are accurately reprefented in, 
Fig. 7. and 11. of the fame plate. The fibres 
pafs upwards in an inclined dire€tion towards 
the grinding furface, by which means the en- 
tire fibre is not broken off at one time, and of 
courfe the teeth laft longer than they otherwife 
would. When we fplit or break a tooth of 
thefe animals, a beautiful filvery line is obferv- 
ed at the junction of the cortex ftriatus and 
the bony part, as I have endeavoured to fhow 


in Fig. 11. 


According as the grinding furface of thele 
teeth is worn down, (by the addition of bony — 
matter to their roots and filling up of the fock- 
ets,) they rife in proportion, and continue to 
rife until all the plates of the cortex ftriatus are 
worn away, andeven the roots. Sometimes 
they wear or are rubbed away very irregularly; 
I have feen an inftance - where a middle 
Grinder of the upper jaw was protruded near 
an inch lower than any of the others, and had 
worked a groove for itfelf between the lower 
teeth. Ihave feveral inftances in my poflefli- 

on 
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on lefs ftriking, all of which muft have been 
very troublefome and detrimental to the poor 
beafts, and might probably have been prevent- 
ed by a judicious operation. 


With refpect to the connexion of the tem- 
porary and permanent teeth, I have found it 
in all animals I have examined, fimilar to that 
already mentioned as fubfifting between thofe 
of the human. | 


Thofe animals that make ufe of their teeth 
as edged tools for cutting or {craping very 
hard bodies, fuch as the fquirrel, rat, &c. are 
fupplied with two Incifores in each jaw, moft 
admirably adapted for thefe purpofes. As the 
under Incifores are principally made ufe of, 
they are nearly twice as long as thofe of the 
upper ; and indeed they are much longer 
than a priori I could have imagined, for they 
occupy the greater part of the jaw from the 
fymphyfis to the roots of the coronoid pro- 
ceffes. In the under jaw of the fquirrel for 
inftance, the Incifores form almoft a femicircie, 
and the Grinders are fituated within the feg- 


ment 


Grane) oa 
ment of the circle *. | In the upper jaw they 
form aiegment of a much fmaller circle, and 


do not extend even fo far as the anterior 
Grinder. 


The bodies of their Grinders are covered 
by the cortex ftriatus ; but it is depofited only 
on the convex furface of the Incifores, fo that 
the extremity with which they gnaw confifts 
entirely of the cortex ftriatus. The flatted 
fides and. concave furface are bone, in order 
that the external membrane might adhere to it 
and nourifh the tocth, and alfo the bone being 
much fofter than the cortex ftriatus, it is 
more eafily worn down, by which means the 
cortex f{triatus is always prominent and retains 
a moft acute edge +. The edge itfelf, hard as 
it is, is conftantly wearing away; but in pro- 
portion to its wafte, the tooth is protuded by 
the addition of new offific matter to its bafe, 
and the curve of the tooth is fuch that the 
edge of it always preferves exaftly the fame 
fituation with refpect-to the upper teeth. 


* Vab, 3. Fig, y. 2. a: a. and c. c. ¢. &c. 
+ bid. b. b. 
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By the curved form the teeth acquire addi- 
tional ftrength and are lefs liable to be broken 
than they otherwife would be. The fquirrel 
I have juft now fpoken of, was domefticated, 
and ufed to amufe himfelf in chewing ivory 
which happened to be inlaid in fome pieces of 


furniture. 


The ftructure and formation of the Incifores 
of the beaver are precifely fimilar to thofe of 
the fquirrel and rat, and the colour of the cor- 
tex ftriatus is likewife nearly fimilar, being an 
orange or deep yellow. But there is a mark- 
ed difference between the formation of their 
Grinders, for, as I juft now mentioned, thofe 
of the fquirrel and rat are covered by the cor- 
tex ftriatus, but in the beaver it pafles in a very 
convoluted manner round the bony part, as in 
the under Grinders of the horfe, fo that when 
theupper part of thetooth isflightly worn down, 
one continued line of the cortex ftriatus can be 
traced*. Sometimes however an additional 
point is obferved unconnected with the line 


* Tab. 9. Fig. 3..c: de, 
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of the cortex ftriatus on the furface as at f— 
The Cruffa petrofa fills up the external {paces 
left by the windings of the cortex ftriatus.— 
This ftru€ture is admirably contrived and fit- 
ted to the purpofes of the animal ; for its food, 
(as Buffon mentions) being principally the 
branches of trees, &c. it could not otherwife 
grind it fufficiently ; and to fupply the confe- 
quent wafte of the upper furface of the tooth, 
new offific matter is continually adding to the 
bafe, which appears hollow and convoluted as 
reprefented in Tab. 9. Fig. 4. b. without any 
appearance of roots being formed, which pro- 
bably never are formed. We can eafily con- 
ceive how they can cut down large trees, as 
mentioned by moft hiftorians, with fuch pow- 
erful inftruments as their Incifores *. 


The Incifores and Grinders of the rabbit 
and hare, are formed in a fimilar manner to 
thofe of the beaver, but the Incifores even in, 
the under jaw do not extend further back than 
the anterior Grinder, and although the cortex 
{triatus is fimilarly fituated on them, it is of a 
different colour, being white. It is worth ob- 


* Tab. 9. Fig. 3. a. aca. 
ferving, 
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ferving, that in thefe animals, ({cil. the rabbit 
and hare) there are two {mall teeth fituated at 
the internal part of the Incifores, both in the 
upper and under jaw, which fearcely appear 
above the level of the gum. 


From the foregoing obfervations, as well as 
many others, it appears that the Incifores of 
all fuch animals are never fhed, but augment 
in proportion to the increafed fize of their 
jaws. Hence arife the various breadth and 
curvature of thefe teeth at different periods, 
and probably the protrufion of the tooth is 
owing to the continued growth of the bony 
matter from the furface or membrane of the 
pulp. Alfo onthe peculiar curvature the fafe- 
ty of the fofter or growing patts depends, the 
preflure being confined to the prominent part 
of the tooth near the anterior part of the jaw, 
or towards the middle of the curve. 


I have obferved in all cafes where a great 
portion of the cortex ftriatus was contained in 
the focket, and where the Crufla petrofa would 
have been rather an inconvenience, portions of 

the 


Gert :) 
the bony part left without a covering of the 
cortex ftriatus, in order that the tooth might 
be nourifhed, and that part only covered by 
it which was intended for ufe, or expofed to 
injury. In fome animals the ‘Crufta petrofa 
alone is depofited on their teeth, fuch as the 
{permaceti whale, whofe teeth are confined to 


the lower jaw: 


[have obferved a very beautiful contrivance; 
with refpeét to the different ranges of teeth 
with which fome genera of fith are provided, 
for inftarice the fkate, in one fpecies of which 
the teeth are {pear-pointed, and their points 
turned towards the throat; their chief ufe 
feems to be, to enable the animal to retain its 
prey, or to crack the fhells of lobfters, crabs, 
&c. which ate probably its chief food. Al- 
though their teeth are covered by avery hard 
cortex ftriatus, they are neverthelefs liable to be 
broken or worn down, by the thells of the ani- 
mals they make ufe of: Nature however has 
wifely guarded againft premature old age, by 
continually forming feveral ranges of teeth, fo 
that as one or more of the front ranges are 

: H deftroyed 
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deftroyed or naturally fhed, the lower ranges 
advance: forward and fupply their place.— 
Flow this circumftance happens I will now 
endeavour to explain: their teeth are not fix- 
ed in bony fockets, but attached to a cartilagi- 
nous or ligamentous matter which refts on the 
jaw. Each tooth has two procefles or roots, 
and each root has a deep furrow near the 
neck *, by which means it is more firmly con- 
nected, and as the front ranges are fhed, the 
cartilaginous matter is by fome procefs in the 
economy of the animal drawn forward, and 
with it the teeth, new ranges ftill continue to 
form, I may fay ad injinitum, while the fame 
procefs continues to take place. Thefe facts 
can be eafily underRlood by viewing Plate vi. 
Fig. 1. in which two or three of the front 
ranges are reprefented broken or worn down, 
three or four of the ranges immediately under 
them are perfect and turning up to fupply the 
place of the former, and although this was a 
very old animal, yet feveral ranges can be ob-~ 


ferved imperfe&t, covered with their proper 


= ‘Lab: Vie Fig. 2. b. 
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membranes, and the earthy matter of the cor- 


tex ftriatus was quite foft on them: 


A conttivance fomewhat fimilar is obfeived 
in the common fhark, whofe teeth are {pear- 
fhaped, ferrated at their edges and covered by 
a cortex ftriatus as hard as that of the former 
animals. Thefe animals are faid to live to a 
very great age, and from the nature of their 
food, as well a8 the accidents they are expof- 
ed to, their teeth are conftantly in danger of 
being broken or torn away ; to guard there- 
fore againft fuch prejudicial effects, feveral 
ranges of them are formed and conftantly 
forming: The upper range is placed nearly 
perpendicular on the margin of the jaw *, the 
under ranges are regularly difpofed quite flat 
one over the other, and their points are turned 
in an oppofite direction to thofe on the mar- 
gin, When therefore one tooth or range of 
teeth is fhed or torn away, the tooth or range 
of teeth immediately underneath begins to turn 
up and pais into the place of the former f. 


* ‘Tab, Vic 2 1g.06 Sacas 
4+ Ibid. Fig. 5. c. 
H 2 Thefe 


( 104 ) 

Thefe teeth are inferted in the cartilaginous 
matter of the jaw, as in the fkate, and are fo 
firmly fixed in it, that the animal has not 
power to move them at pleafure, as was for- 
merly fuppofed. ‘The number of ranges does 
not feem determinate, and the under ones are 
quite imperfect, the earthy matter of the cor- 
tex flriatus being foft on them, but they gra- 
dually become more and more perfe& towards 
the upper range. Their connecting mem- 
branes are fimilar to thofe obferved in the hu- 
man body, for the membranes pafs down from 
the upper range which is forming to the fe- 
cond, from the fecond to the third, from the 
third to the fourth, and fo on to the sth, 6th, 
or 7th. 


The fame appearances may be obferved in 
the angel fifh, which was faid to have had but 
four rows of teeth, but on cutting open the 
membranes, I found five or fix of them. 


Some months after ] had written this chap- 
ter of my Thefis, and mentioned the obfervati- 
ons contained in itto many of my friends in 

Edinburgh, 


Cones: ,) 


Edinburgh, Mr. Robert Jamefon was kind 


enough to fend me a tranflation from the Ita- 


lian of the Abbe Spallanzani’s travels he 


received from London. In this work I was 


very much pleafed to find many remarks by 


the Abbe and other authors in fupport of my 


opinions *. He fays, “ we learn from Steno 
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that in the fqualus carcharias (the fhark) the 
inner (rows of the teeth) are bent down- 
wards, and are fo enclofed in the foft and 
fungous flefh of the gums, that unlefs the 
latter be cut away, they are not vilible.— 
For what ufe the teeth thus bent were in- 
tended by nature I cannot difcover ; fince 
they are fo buried within the Heth, that they 
cannot ferve for grinding their food. The 
teeth in the firft row may, perhaps, be de- 
figned to prevent the prey from efcaping, or 
to divide it when too large to be received 
into the {tomach ; but why the others were 
formed I do not fee, unlefs we fay, that they 
have been produced by the neceflary ation 


* Vol. iv. Page 358. 
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of matter *.” . The Abbe fays, page 359.-—- 

But Heriflant was of a different opinion.— 
He found, after a very careful examination 
of feveral jaws of fharks, that the teeth, 
more or lefs covered with fleth, are teeth of 
referve, to fupply the place of thofe of the 
firft row fhould they chance to be loft; in 
which cafe, thefe which lie below, rife out 
of the fungous flefh, and take the place of 
thofe that are wanting f. ‘ From the 
examination of feveral fharks’ jaws, I was 
now fatisfied that the teeth of the fecond 
row, which are bent towards the throat, are 
not merely ‘ produced by the neceflary action 


* « Interiores (ordines dentium) inferiora verfus re- 
curvati, gingivarum molli et fungofa carne ita deli- 
tefcebant claufi, ut non nifi refectis gingivis in cone 
fpectum prodirent. Cui ufui dentes ita incurvatos 
natura deftinarit, non perfpicio, cim, carnes intra fe 
pulti, efcz comminuende nulla ratione potuerint 
infervire. Retinende predx, ne diffugiat, forfi- 
tan et diffringendz majori, quam que ventrem fubire 
poffit, primi ordinis inferviunt : reliqui vero, nifi 
materi neceflitate fa€ti, non video cujus gratia fint 
confetti.” 


+ Mem. de Acad. Roy. 1749. 
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of matter, as Steno has fuggefted, but 
defigned by Nature to fupply the place of 
thofe of the firft row, when they may chance 
to be loft ; as was firft difcovered by He- 
riffant ; and I flatter myfelf I am the firft 
who, fince he wrote, has confirmed his in- 
genious and noble obfervation*.” -After 


thefe remarks it appears rather ftrange that 
the Abbe Spallanzani fhould doubt, that the 
teeth of every {pecies of /bark were intended 


¢o alter their fituation, according as the exigen- 


cies of the animal required. For in defcrib- 


ing the Jaws of a fhark, nearly fimilar to that 
i have reprefented in Tab. vi. Fig. 5. and 
which he calls the {qualus of Meflina, he ob- 
ferves f “ One of the largeft teeth in the firft 


row is wanting, being entirely detached from 
the jaw. This lofs could not have been re- 
cent, when the fith was taken, as the fungous 
flefh had formed a {car over the place it had 
occupied, producing an angular elevation 
of fomethicknefs. If, therefore, the fecond 
row of thefe teeth, and the fame may be 


* Page 363 and 364. | + Page 373. 
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 faid of the other lower rows, had been de- 
“ figned by nature to fupply the deficiencies 
‘ that might happen in the firft, it is, evident 
that the tooth below would have occupied 
the place of the tooth wanting, or at leaft 
“ would have raifed itfelf up and approached 
* nearer toit. The fad however i is, that this 
“ tooth, which we might have fuppofed to be 
“ formed asa fubftitute, is by no means fuch, 

** but fill continues in the fame pofition with 
* the others, and covered i in the fame manner 
“ with the fungous flefh.” + It'is very obvious 
from the Abbe’ 8 remarks, that the tooth he al- 
ludes to, was not perfec, being covered by its 
proper membranes, and of courfe at this period 
could have no tendency to rife or turn upwards; 
but moft undoubtedly, if it had arrived at per- 
fe€tion, it would have patied into the place of 
the former. — Surely if one of the temporary 
teeth of a child was prematurely taken out, the 
permanent tooth underneath would not im- 
mediately rile uP and fupply its place, 3 


A very fingular contrivance I have obferved 
with refpecé to the articulation of the teeth in 
kien Spe * SEE Rete 
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the Lophius pifcatorius commonly called by 
fifhermen the fea-devil. The points of all 
the teeth are turned towards the throat, and 
each of them is joined at the internal part to 
an elaftic cartilaginous or horny fubftance, 
which allows them to yield to the flighteft ex- 
ternal preflure, fo that they afford no refiftance 
to the animals it allures by its playfulnefs to 
enter its mouth, but the moment the external 
preflure is removed, the elaftic fprings read 
and prefs the teeth back into their original fi- 
tuation. ‘The external part of the teeth forma 
kind of fulcrum on the jaw, and refift the 
preflure from the internal part fo ftrongly, that 
I could not force one of them out of its fitua- 
- tion*. The teeth placed in the ftomach of 
this creature are fimilarly conftructed in order 
to prevent the efcape of its prey. 


* Tab. vi. Fig. 3. and 4. and the explanation. 


CHAP. 
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CHAPTER IX. 


Of fupernumerary Teeth, °c. 


Wri we confider the formation of the 
teeth and the contiguity and intimate connex- 
ion fubfifting between their rudiments, we 
cannot be furprifed to meet with fuch fre- 
quent deformities and varieties as occur 
amongft them. Though deviations in the 
fhape or fize of their bodies feldom occur, yet 
their roots vary confiderably, fome being 
much larger than thofe commonly met. with, 
others curved in different direCtions, or X= 
ceeding their ufual number. | 


Euftachius, Juffieux, Fauchard and other 
“writers mention fome inftances remarkable for 
the fingular pofition of the teeth in the jaws, 
They alfo fpeak of having met with a few 
cafes where two or three of the front teeth and 
as many even of the Grinders were completely 

joined 


be, Pures. } 
joined together by offification. I have met 
with more than a dozen cafes fomewhat fimi- 
lar, for inftance the bodies and roots of the 
lateral temporary Incifores and Cufpidati join- 
ed together, and among the permanent teeth, 
the middle and lateral Incifores as alfo the late- 
ral Incifores and Cufpidati. Here it is evident 
both pulps muft have been contained in the 
{ame invefting membrane or fac, for their offi- 
fication is in general fo complete that one hole 
ferves to both for the admiflion of veffels, 
&c. *, In thofe cafes the body of each of the 
teeth fo conjoined commonly retains its own 
appropriate form, though both are complete- 
ly furrounded by the cortex ftriatus -— 
Amongft the permanent teeth however I have 
met with one inftance, where one of the middle 
and lateral Incifores were fo intimately united, 
that on viewing them externally they appeared 
as one large middle Incifor, no trace being left 
of their having originally two diftin@ bodies ¢ ; 
but on the internal furface there is a very mark- 


ed difference and each retained nearly its pro- 


o Daterth Fig. 4. ¢. + Tab. iii. Fig. 4, a. b. 
t Tab. iii. Fig. 6. a. 


per 


(face: 5) 


per thape*. Exerefcences of the cortex ftria- 
tus are very feldom met with, one fingular in- 
{tance of it occurred to me, in a patient about 
17 or 18 years of age. The right permanent 
cufpidatus in this perfon did not appear through 
the gum until the fixteenth year, on the fide 
of it next the -lateral Incifor there was a bul- 
bous protuberance of the cortex {triatus, with 
a hollow or depreffion i in the middle, this pro- 
tuberance did not however | extend to the apex 
of the tooth +. Between the bulbous part, 
and the perfectly formed body of the tooth, 
there was alfo a deep groove, which perhaps 
retained part of the invefting membrane long- 
er than ufual, or the external Jamelia of the 
membrane was not watted, for there was a fub- 
{tance fomewhat fimilar to the Crufla petrofa 
of graminivorous animals depofited round the 
protuberance of the cortex firiatus, and even 
on a confiderable portion of the root: This 
fubftance ftuck out and formed a {harp hook 
under the lip, which was very troublefome to 
the perfon, and as there was not fufficient room 


* Tab, iii. Fig. ¢. a. b. + Tab. iii. Fig. 7. a 


for 


( 113 ) 
for the tooth in the arch of the jaw, it was of 
courfe advifeable to have it removed *. 'This 
is the only inftance I have met with, or even 
heard of, where a Crufla petrofa was depofited 
on a human tooth. 


With refpe& to the uncommon fituation of 
the teeth in the jaw, by far the moft curious 
cafe is related by Albinus of an adult in whom 
he found “ Two teeth, one on each fide of the 
** nofe between it and the orbits of the eyes; 
enclofed in the roots of thofe procefles, 
which extend from the maxillary bones 
to the eminence of the nofe. They were 
long and remarkably thick, fimilar to the 
canine teeth and feem to have been thefe 
very teeth which had not in this cafe ap~ 
peared. But there were, befides thefe, other 
canine teeth, unufually {mall and fhort, plac- 
ed in their proper fockets:s The former 
feem therefore to have been the new canini 
which had not penetrated their fockets, on 
the contrary they were fituate where the 
new ones ufually are obferved to be in chil- 
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* Tab. iti. Fig. 7 and 8. b. b, 
* dren. 
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“ dren: But what is ftill more ftrange, the 
“ points of their bodies were turned towards 
“ the eyes, as if they had been the new ca- 
** nine teeth inverted, convex on the pofterior 
“* part, concave on the anterior; the reverfe 6f 
«© what generally happens *.” | 


This cafe fully fhews the great accuracy of 
Albinus, he did not miftake thofe fingularly 
fituated canini for fupernumerary teeth though 
he was aware that fuch frequently occur. 


*« Dentes duo infer nafuin et orbes oculorum, 
*¢ dexter finifterque, inclufi in radicibus procefluum, qui- 
“‘ bus offa maxillaria ad eminentem nafum pertinent. 
és Longi funt, craflitudinis infignis ; fimiles maxime ca- 
¢¢ ninis, ut videri poffint illi ipfi efle, non nati. At ade< 
“ rant preterea canini, preter confuetudiném parvi, et 
“ breves, fuis infixi alveolis. Itaque videantur effe canini 
«* novi, qui non eruperint : utpote ibi loci collocati,y whi 
“‘funt novi illiininfantibus Sed, quod miremur, furfurn 
‘¢ directi, tanquam fi fint canini novi inverG. Et ita quo- 
“* que formati funt, ut, contra quam alii, a pofteriore pars 
<¢ te gibbi, ab anteriore finuati fint, &o.” Acad. Annotate 


Lib. 1. Pag. 54. 


Mr: 
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_Mr. Hunter mentions his having met with 
a cafe fomewhat fimilar, and gives* “ a 
“ fketch of the upper jaw of a child, where the 
“ cufpidatus was inverted, fo that its point 
was turned up again{ft the jaw, and the 
growing mouth of its cavity towards the 
“© sum.” 


Amongtt the temporary teeth fupernumera- 
ry ones are feldom obferved. Dr. Hudfon 
however has met with a few inftances of this 
kind ; they are much more frequently found 
amongit the permanent teeth, and efpecially in 
the upperjaw. Their fhape in general refem- 
bles the Cufpidati. He further obferves, “ They 
“are not confined to the front of the mouth. 
“ I have found them in every part of the jaw, 
“ between the middle Jncifores, between the 
“* middle and lateral, between the lateral and 
“ Cufpidati, &c. among the large Grinders, 
“ on the outfide or infide of them, and in the 
‘ palate. I have alfo ten or twelve times 


* found teeth beyond the dentes Sapientiae fit 


al 


-~ 


* * Nat. Hift. explanat. of Tab. viii. Fig. 9. 
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ee periores. They were all fmail, the enamel- 
«¢ Jed part fhaped like the adult Grinders, but 
never with more than one fang. I call them 
“ fecond wifdom teeth, and always compliment 
: my patient on the probability of poffefling @ 
* double portion of fagacity.” 


How fupernumerary teeth are formed we 
can eafily conceive, but how teeth could be in- 
verted as Albinus and Mr: Hunter have fhewn, 
is much more difficult to be accounted for. I 
have fometimes obferved a fapernumerary 
tooth, firmly attached to a Grinder; Fauchard 
has noticed fimilar appearances and alfo men~ 
tions his having met with two Grinders joined 
together, and a fupernumerary tooth likewife 
connected with them”: However I do not 
think it neceflary to dwell on this fubje@t, par= 
ticularly as it is a fubje& of curiofity more than 
of importance. 


* Tom. rr. Planche 27, Fig. 16. 


CHAP, 


sym) 


CHAPTER X: 
Of the Veffels and Nerves of the Teeth: 


H AVING repeatedly inj ected and examin- 
ed the jaws of young {ubjects, I obferved blood 
veffels paffing from the gum to the mem- 
branes deftined to form the cortex ftriatus.— 
Tt was natural enough then to conclude, that, 
as the invelting membranes were derived from 
the gum, their nourifhment too did originate 
from the fame fource, and that the ufe of the 
veflels which entered the proper foramina of 
the jaws, was only to form the pulp and bony 
part of the tooth. Further confideration of 
the fubje&t however urged me to relinquifh 
this opinion: it would by no means hold good 
on comparing it with what takes place in the 
jaws of large amitnals, for (as mentioned in 
chapter eight, page 83) the cortex ftriatus 
continues to be formed on the external plates 
of their teeth even after the upper part of them 


has appeared through the gum. 


I As 


Keke: 

‘As frequent opportunity occurred in the 
courle of this effay to mention the veflels and 
nerves of the teeth, I would not have allotted 
them a diftinct chapter, were it not that Mr. 
Hunter afferts that the teeth are nearly inor- 
ganic, and alfo that “ we can actually tran 
*¢ plant a tooth from one perfon to another *,” 
Although tranfplanting teeth was for fome 
time practifed, yet the dreadful confequences 
which fo frequently enfued, as well as the bad 
fuccefs which commonly attended this opera- 
tion, induced its moft ftrenuous advocates (I 
truft for ever) to lay it afide. 


Mr. Hunter in fupport of his doétrine af- 
ferts “ He could never trace the nerves diftin@ 
“ ly even to the beginning of the cavity +.” 
Yet Euftachius feems to have been much more 
fortunate in his difletions of man as well as 
other animals, which appears from the follow- 


ing quotation: “ When we pafs from the 


* Nat. hift. page 38 and 126, See alfo part 2d. page 94. 
95, &c. 
+ Nat. hift. page 42. 
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Grinders to the {mall teeth, the nerve with 
its concomitant artery is divided into two 
branches, one of which pafles out through 
the hole in the Jaw near the lower lip; the 
other branch proceeds on to the roots of 
the Incifores and fends to each a twig, one 
portion of which is expanded on the exter- 
nal membrane of the root, but the other 
and that the moft delicate paffes into the 
internal cavity. This faét indeed can be 
ealily obferved even.in the human body by 
thofe who are engaged in accurate diflecti- 
ons. But it is truly wonderful and feems 
almoft inconfiftent with the laws of nature, 
that the Incifores and Canine teeth, which 
are {mall and have only one root, poflefs 
large and confpicuous branches of nerves 
and veffels, whilft the Grinders, which are 
much larger and have three and fometimes 
four roots, are fupplied by branches proceed- 
ing to each root nearly as {mall as hairs *.” 


I 2 Doctor 


*« Poftquam vero a molaribus ad minores dentes 
defcenfum eft, nervus cum arteria, que illum comi« 
tatur, bipartito f{cinditur, cujus pars ana per foramen 
eo loco feulptum, ad labium inferius emergit ; altera 

6 oad 
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Doctor Monro has feveral preparations in 


his Mufeum, in which the nerves.and veffels 
were traced by him into the roots of the teeth, 
and alfo into the pulp, which appears fuffici- 
ently evident in Tab. i. Fig. 4. g. &c. * 
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Mr. Hunter obferves, “ A ftrong circum- 
{tance in fupport of the teeth having no 
circulation in them, is that they never 


» 


“ change 


ad radices Inciforum tendit, diftributoque cuique 
ipforum furculo, una portione fui cum exteriore radi- 
cum parte jungitur ; altera autem, eaque tenuiflima, 
finum dentium penetrat ; quod quidem etiam in ho- 
mine ab his qui fectionem do¢te et accurate tractant, 
cerni non difficulter poteft. Sed mirum profecto eft, 
et nature sequitati parum decens videtur, Incifores 
et Caninos dentes, parvos, unaque radice infixos, 
ejufmodi nervorum ac vaforum furculos magnos et 
conf{picuos obtinere, patentique via ad infertionem 
accedere : Molares vero, eis longe majores, tribufque 
et interdum etiam quatuor radicibus przeditos, eofdem 
{furculos, qui bifariam, trifariamve, ac etiam quadri- 
fariam f{cindi debent, capillorum modo tenues habere, 
‘ 


obfcuriflimoque itinere incedére.” Opufcul. de 


dentib. page 63. 


* Nat. hift. page 39. 


erst |) 
** change by age, and feem never to undergo 
“ any alteration, when completely formed, 
“* but by abrafion ; they do not grow fofter, 
“* like the other bones, as we find in fome 
** cafes, where the whole earthy matter of the 
** bones has been taken into the conititution. 
“ From the foregoing experiments it would 
“ feem that the teeth are without abforbents, 
<¢ as well as other veffels, and are to be confi- 
*¢ dered as extraneous bodies, with reipect to 
* a circulation through their fubftance.”— 
Thefe remarks of Mr. Hunter’s are by no 
means juft, for the bony part of a tooth un- 
dergoes changes by age, as welf as any other 
part of the body. Indeed if by chance the 
vellels which enter the roots and are diftri- 
buted on the pulp be torn, or deftroyed, the 
body of the tooth becomes difcoloured, fome- 
times’ nearly black, the external membrane 
which furrounds the roots not being fufficient 
to fupply it with nourifhment, fo that the bony 
part acts as a foil to the cortex {ftriatus. I 
have frequently obferved their roots changed 
nearly to a cartilaginous fubftance and ren- 


dered perfectly tranfparent by the abforption 
| of 
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of the bony matter. The roots of the Grind- 
érs have been fo frequently obferved joined 
together by exoftofis, that its occurrence was 
well known to Euftachius, nay even to Hip- 
pocrates *. However an inconteftable proof 
of the prefence of veflels both circulatory and 
abforbent and confequently of nerves, may be 
deduced from the progreflive or continued 
growth of the Incifores in the fquirrel tribe, 
and the colouring of the teeth of all animals 
from feeding on food mixed with madder, and 
the fubfequent lofs of the acquired colour from 
difcontinuing the ufe of madder : this cir- 
cumftance fhall be referred to in the next 


Chapter. 


In one of my preparations I obferved that 
the artery and nerve feparated, foon after their 
entrance into the common foramen of the jaw, 
the artery pafling in a diftin@ groove near the 
roots of the teeth, and fending off a {mall 
branch in the courfe of the nerve to nourith ir, 
fo that in this cafe they could not impede each 
others action 7. 


* Opulcul. De Dentib. page 97. + Tab. i. Fig. 7. 
CHAP, 


¥) 


Q) 


‘CHAPTER XI. 


Of the Cortex Striatus. 


I HAVE frequently demonftrated in the 
courfe of this eflay, that (in all the animals we 
have been examining, as well as man) the 
earthy matter of the cortex ffriatus was at firft 
depofited by the invefling membrane, in a 
foft and moift ftate, on the external bony la- 
mella of a tooth. In this condition, when 
allowed to dry on the human tooth, it cracks, 
it aflumes a yellowith white colour, adheres to 
the tongue, feels rough and ftains the fingers 
flightly when rubbed between them. It con- 
tinues feemingly without any change of tex- 
ture until it has acquired its full degree of 
thicknefs, when the veifels of the invefting 
membrane aflume a different mode of a€tion, 
from what they had hitherto done and proba- 
bly pour out a fluid, which difpofes the carthy 
particles to arrange in fuch order, as by virtue 
of their mutual attraction to form themfelves 


into 
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into fibres of an angular fhape, from whofe 
appolition arifes a mafs of a determinate figure, 
the furface of which becomes white, fhining, 
hard and beautifully polithed. 


On breaking a perfect tooth, we obferve 
_ the cortex ftriatus compofed of innumerable 
fibres, difpofed upon the bony part of the 
tooth in the fame manner as thofe of the 
articular cartilages over the extremity of the 
bone in the joint of the thigh, or any of the 
other very moveable joints ; or they are cry{- 
tallifed exaQ@ly in a fimilar manner to the ftri- 
ated {now white zinc fpar of Mr. Kirwan *, 
Thefe fibres are firft formed or cryftallifed on 
the points or edges of the tooth, and they pro- 
ceed very flowly range after range towards the 
neck where they terminate. 


The accuracy of Mr. De la Hire’s obferva- 
tions, refpecting the arrangement of the fibres 
of the cortex ftriatus upon the body of the 


* Tab. iv. Fig. 20. 21. &c. See alfo Kirwan’s minera- 
logy. - Vol. II, page 236. 
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tooth, juftifies their infertion. He fays, “ It 
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is compofed of numberlefs {mall fibres, 
which are attached to the internal part of 
the tooth by their roots, nearly as the nails 
and horns are to the parts with which they 
are connected.. We can fee without diffi- 
culty this ftructure when a tooth is broken, 
and we obferve that the fibres which arife 
from that part of the tooth next the gum, 
are there very much inclined, but they are 
placed perpendicular on its bafe; by which 


- means they refift in a greater degree with- 


; out injury the actions to which they are ex- 


pofed *. 


*¢ Qu’elle eft compofée d’une infinité de petits filets, 
qui font attachez fur la partie interne de la dent par 
leurs racines, 4 peu prés come les ongles et les 
cornes le font aux parties of elles {’attachent. On 
voit trés facilement, cette compofition dans une dent 
rompué, ou l'on remarque que tous ces filets, qui 
prennent leur origine vers la partie de la dent qui 
touche la gencive, font fort inclinez 4 cette partie, et 
prefque perpendiculaires fur la bafe de la dent : par 
ce moyen ces filets réfiftent davantage a l’effort qu’ils 


font obligez de faire en cet endroit.” Mathém. et 


memb. de l’Acad. Roy. des Sciences. Mém. de 
PAcad. de 1699. 
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Many authors fuppofe that after the tooth 
has appeared through the gum, the cortex 
ftriatus continues to increafe in thicknefs and 
hardnefs, and that it becomes more and more 
perfect and beautiful until a certain period of 
life,at which period on/y it begins to wear away. 
Fauchard fays, “ This fubftance which we call 
“ the enamel, is formed previous to the ap- 
‘* pearance of the tooth, but it ftrengthens and 
“‘ becomes more beautiful, until the age of 
“‘ twenty years or thereabout; after which 
** period it begins to wear away by the.con- 
“ tinual friction*.” The many obfervations 
however already made on the cortex ftriatus, 
and alfo thofe which are immediately to fol- 
low, will induce us to form a very different 
opinion from Fauchard and others. 


I have fhewn in chapter iv. page 35, that 
Mr. Hunter’s theory refpeGiing the formation. 


* « Cette fubflance que l’on nomme émail, fe forme 

‘< avant la fortie de la dent, fe fortifie et f’embellit 

«« jufqu’ 4 Page d’inviron vingt ans ; aprés lequel tems 

“* cet émail commence a f’ufer par le frotement conti- 
« nuel.” Le Chirurgien dentifte, Tom. i. pag. 24. 

of 
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of the cortex ftriatus is not juft, for he fuppofed 
that it was formed both by a pulp and capfula. 
Now the cortex ftriatus according to my ob- 
fervations is depofited and formed by a mem- 
brane alone, and I have repeatedly mentioned 
that when it aflumed the cryftalline form the 
membrane was wafted. It has been alfo de- 
monftrated in the human tooth, as well as in 
thofe of animals, that, even where the inveft- 
ing membrane was not wafted, the cortex 
{triatus once formed did not receive the flight- 
eft aceretion of a fimilar fubftance, but that the 
membrane aflumed a different mode of ation 
and depofited a crufta petrofa on its furface, as 
is fo generally obferved in graminivorous ani- 
mals*., From thence and many other obfer- 
vations and experiments, I conclude, that, 
when once a tooth penetrates the gum, the 
cortex ftriatus is then as hard and perfe& on 
it, as it can be at any future period of life, nor 
does it even after that period receive the flight- 
eft degree of nutrition ; indeed it does not 
feem to require it, for I have frequently ob- 


* Tab. ii. Fig. 7 and 8. b. b. 
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ferved in old church yards the cortex ftriatus 
quite perfect, although the bony part had en- 
tirely mouldered to duft. The appearance of 
the cortex ftriatus however is much influenced 
by the ftate of the bony part underneath, the 
colour of which in a certain degree it partakes 
of, fo that it feems to improve until a certain 
period of life, though in reality it does not; and 
as I juft now mentioned it does not increafe 
either in thicknefs or hardnefs, after it has ap- 
peared through the gum, 


The cortex ftriatus is perfetly formed, in 
a much fhorter fpace of time, on» fome teeth 
than on others; the flow progrefs of it how- 
ever does not feem to have much influence 
with refpeét to its perfection, for, it is fre- 
quently obferved more perfect and beautiful 
on thofe teeth which require only twelve or 
fourteen months for their formation, than on 
thofe which require as many years, {cil. the 
temporary Incifores and wifdom teeth. In 
general it feems to require about fix or eight 
years, from the time it commences to cryftal- 
life on the points of the permanent teeth, 


until 
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until it is perfectly formed around their 
bodies. 


From the foregoing obfervations we can 
readily underftand, how defects, or derange- 
ments in the conftitution, or the many 
changes which take place in it, during the 
periods we have mentioned, may at times to- 
tally impede the formation of the cortex ftria~ 
tus, or render it fufceptible of various ftages or 
degrees of perfection. Now as the corref- 
ponding teeth in both jaws (for example the 
anterior permanent Grinders) are formed at 
the fame time, if there fhould have been any 
derangement in the fyftem during the period of 
their formation, we find their cortex ftriatus 
imperfecily formed and of courfe the founda- 
tion of their decay laid. But as a contfiderable 
period elapfes between their formation and 
that of the middle Grinders, the conftitution 
often acquires fuch vigour in this interval, that 
the middle ones are frequently obferved per- 
feét, whilft the anterior are rotten. 


J have 
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I have many times met with teeth on whofe 
points or edges the cortex ftraitus was perfect- 
ly formed, but immediately under the perfect 
fibres, it became imperfetly cryftallifed, of a 
yellowith colour and remarkably indented or 
pitted. Thefe pits frequently extend over a 
great portion of the body of the tooth and the 
cortex ftriatus becomes again perfeé&t towards 
the neck ; they are ufually fituated on the 
upper furtace and fides of a Grinder particu- 
larly at the junGtion of the fhells *. 


There is a permanent Incifor amongft my 
preparations, the upper part of the cortex ftria- 
tus on the body of which was imperfely 
formed, being foft, pitted, and ofa dark brown 
colour ; a few perfect fibres however were 
formed near the neck, and inftead of the pulp 
contracting at this part as it ufually does, it ex- 
tended confiderably beyond the body of it, as 
if nature endeavoured at this period to form it 
anew Tt. 


* Tab. iv. Fig. 6. a. and Fig. 30. a. a. 
+ Tab. 11. Fig. 10. a. b. c. 
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An ingenious Surgeon Dentift of Liverpool 
(Mr. Wooffendale) in endeavouring to ac- 
count for thefe pits, makes ufe of the follow- 
ing obfervations*. “ I have been at fome 
‘f pains, and I believe my endeavours have 
** not been in vain, to afcertain a caufe for 
“ thefe appearances,’ which he entirely at- 
tributes to the {mall pox, but when his theory 
begins to fail he fays “ I have frequently feen 
“© thefe marks on both the firft and fecond {ets 
“‘ of teeth, which caufes me to fufpe& fuch 
** children have had the fmall pox twice.” 


In moft of the cafes I have juft now men- 
tioned, there feems to have been fome defe@ 
in the conftitution, with refpe& to depofiting 
the offific matter at certain periods ; but in 
other cafes and thofe which are by far the 
moft frequent, there feems to have been a 
want of that particular change which difpofes 
the earthy particles to cryftallife. Many 
times have I feen the anterior permanent 


* Obfervations on the teeth, page 34 and oie 


Grinders 
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Grinders as foon as they appeared through the 
gum, with almoft the entire earthy matter of 
their cortex ftriatus perfectly foft and opake, 
moft commonly however it remains foft at the 
inter{tices or jun@ion of their fhells, and at 
the termination of the cortex ftriatus on the 
neck ofthe tooth. I have alfo frequently ob- 
ferved a thin hard fcale of the cortex ftriatus 
on the furface of a Grinder, which being 
broken by fome accident, the internal part of — 
it appeared quite foft ; fimilar appearances 
(though lefs frequent) I have obferved on all 
the teeth. But in the different tribes of ani- 
mals we have been examining, fome of whofe 
teeth are formed in a much fhorter {pace of 
time than the human, I have not as yet feen 
a fingle inftance where the cortex ftriatus was 


imperfedlly formed. 


Although a variety of experiments have 
been made on young animals, in which their 
bones were deeply tinged of a red colour, by 
mixing madder with their food, I do not think 
any of them as yet prove, that the colouring 
matter was equally communicated to the cor- 
tex 


«, 


(es 3.:: ) 
tex tirapeee Sivirs Piuniter tays.*, «In “all 
“ thefe experiments I never could obferve, 
.“ that the enamel was in the leaft tinged, ei- 
“ ther in the growing or formed tooth.— 
‘ ‘This looks as if the enamel were the earth 
“ more fully depurated or ftrained off from 
** the common juices in fuch a manner, as not 
“to allow the grofs particles of madder 


“to pals. 


Other Phyfiologifts however affert the very 
reverfe ; and I have frequently feen teeth the 
cortex ftriatus of which was faid to be highly 
tinged by the animal feeding on food mixed 
with madder, but on carefully examining 
them, I found, that the external furface only 
was highly {tained by grinding the food, for, 
when broken acrofs, the internal part of the 
cortex flriatus was fcarcely tinged, and alfo 
the external colour was eafily wafhed off— 
I have however a very. beautiful fpecimen of 
the Grinder of a young pig which had not 
appeared through the gum, the bony part of 
which is tinged of a moft brilliant red colour, 


* Nat. Hilt. page 35. 
K but 
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but the cortex ftriatus although tinged 


is but flightly fo in comparifon with the: 
bony part. 


Mr. Hunter’s experiments and obfervations 
on this fubje&t, [ have now fhown are not juft, 
particularly where he fays “ the enamel takes 
no tinge from feeding with madder, even in 
the youngeft animals.” 


To afeertain whether the cortex ftriatus 
wouldtake as deep a tinge as the bony part, I 
inftituted the following experiment, which 
did not altogether anfwer my expectation ; 
however it eftablifhes one fact, viz. ‘ that 
the colouring matter of madder can be com- 
municated to the fetus in utero.” 1 procured 
a female rabbit three or four days after preg- 
nancy, and fed her regularly on food mixed 
with madder ; about twenty-eight days after 
fhe brought forth fix young ones; one of 
thefe I immediately deprived of life, and 
found its bones lightly tinged of a red colour. 
Another of them being fuckled by the mother 

m for 


err ss) 

for about twenty days, was then deprived of 
life, its bones were much more deeply tinged 
than the bones of the firft. The bones of 
a third being fed on the food mixed with 
madder, for ten or twelve days after, were 
much more brilliantly tinged than any of the 
former. The teeth of all thefe animals were 
tinged, but whether the cortex ftriatus was 
equally ftained with the bone, or whether the 
colour of the bone fhone through the cortex 
ftriatus (which in the rabbit is remarkably 
thin) I cannot potitively aflirm. 


At prefent however I am conduding a fimi- 
lar experiment on a pig, in order to afcertain 
this point, as well as many others : the cor- 
tex ftriatus being much thicker on this ani- 
mal’s teeth than on the former, and alfo being 
much more eafily fed: the progrefs of which 


-Lintend to make public. 


Doctor Rutherford in his letures on Bota- 
ny when {peaking of madder, introduced fome 
beautiful and interefting experiments he had 

. K 2 made 
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made on this fubjeG, extracts from which he 
was kind enough to allow me to infert.— 
He fays, “ It has been long known that if - 
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madder be mixed with the food of living 
animals, their bones prefently acquire a red 
colour. ‘This was accidentally Giri difco- 


vered in fome hegs which had been fed in 


a dyer’s yard upon bran that had previ- 


oully been employed to difcharge the loofe 
and fuperfluous colouring matter from cal- 
lico or cotton cloth iecently dyed with mad- 
der. | 

, 
“¢ In thefe the bones were quite of a full 
red, while the cartilages and the meat, fat ; 


in general all the foft parts had no particu- 


lar tinge, or remained entirely of the ufual 


appearance. A fact fo unexpected imme- 


diately attraéted the attention of the ob- 
ferver Mr. Beichier: and many experiments 
were made by him and by M. Du Hamel, 
to inveftigate the fubje@. It foon appear- 
ed, that only the proper bony part received 
the tinge,—the foft parts, even the gelati- 
nous and cartilaginous matters, in which 
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the bones themfelves were formed, remain- 


ing untinged, when the proper bony fibres 


had already acquired a deed red colour.— 


That the younger the animal was, the more 
quickly was the change produced: in a 
young pigeon fome change was obferved 
within twenty-four hours, and within: three 
days all the bones-were of a {carlet colour. 
That the bones were unequally tinged, the 
harder the more deeply, the middle there- 
fore of the long bones, and the bony part 
of the teeth (although the enamel remained 
quite white) the moft deeply ofall. Some- 
times however irregularly even in young 
animals, fpots appearing in them much 
deeper than the general tint of the whole, 
in old animals, again feveral faint fpots 
often appeared on a darker ground: or even 
{pots of different colours or hues,—that 
by difcontinuing the ufe of the madder, the 
ted colour gradually difappeared or was 
difcharged and the bones re-affumed their 


natural appearance. 


*€ Subfequent 
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“ Subfequent experiments have fhewn that. 
the fluids are alfo tinged by madder, the 
ferum and milk efpecially. IM. Du Hamel 
immediately concluded that it was the nu- 
tritious matter of the bone, only, which 
conveyed the colouring matter; and others, 
following his idea, have juftly obferved, 
that this is depofited along with the earth 
of the bone. But how this comes to pafs, 
why the bones receive a much deeper tinge, 
than any other parts of the body, has not, 
fo far as I know, as yet been fatisfactorily 
explained.. Though M. Du Hamel ap- 
proached nearly the true explanation, 
when he illuftrated the fubje&t by the phee- 
nomena obferved in dyeing cloth with 
madder. 


“ We have in the fact before us, a beauti- 
ful example of a particular cafe of chemical 
attraction ; fuch as, in numberlefs s inftances, 
1s ciletvad to take place betwixt the colour~ 
ing particles of both animal and vegetable 
fubftances and various other bodies ; efpe- 
cially earths or earthy falts, and oxydes of 
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metals. So ftrong is the affinity of the co- 
louring matter to thefe bodies, that it is fre- 
quently obferved to quit the menftruum in 
which it may chance to be diflolved, to 
unite with them ; they, in confequence of 
its union, acquiring a particular tinge, while 
the menftruum is proportionally deprived 
of colour. Or, when both happen to be 
diffolved in the fame menftruum, if, by any 
means, thefe bodies are difengaged, become 
infoluble in the menftruum, and are precipi- 
tated from it, the colouring matter likewile 
falls down along with them, or in combina- 
tion with them. From this principle, this 
mutual attraction, is deduced the various 
ufe of thefe bodies, as mordents, as they are 
called, intermedia, or means for fixing the 
colours in dyeing, and ftaining thread, or 
cloth, whether it be compofed of animal. or 
vegetable materials. | 


“ Ttis often to be obferved that the colour- 
ing matters, which are commonly employ- 
ed as dye ftuffs, have hardly any confpicu- 
ous affinity with pure animal or vegetable 
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fibres, and that, though they feem to com- 
municate a confiderable tinge to thefe fibres, 
yet the colour adheres only flightly to'their 
furface, fo that it can eatily be wafhed ot 
rubbed off again, thus leaving thefe fibres 
very nearly of their original complexion. 
But if the fibres be previoufly impregnated 
with a proper mordent, by the interpofition 
of this, and in confequence of the mutual 
affinity that fubfifts, both betwixt it and 
the colouring matters, and likewife betwixt 
it and the fibres, the colouring matter now 
attaches itfelf fo flrongly to thefe fibres, that 
they feem to become incorporated altoge- 
ther, and the colour communicated to the 
fibres is proportionally fixed and durable ; 
and refifts, unchanged, the action of vari- 
ous fubftances, by the application of which, 
it would have been otherwife greatly alter~ 


ed, or perhaps entirely difcharged, 


“‘ Upon the fame principle depends the 
preparation of thofe pigments, known to 
painters by the name of Lakes, Thefe are 
truly precipitates of the colouring matter, in 
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combination with various mordents as their 


bales. ‘They are prepared by mixing to- 


_ gether folutions of the mordent and colour- 


ing material: or diffolving both in the fame 
men{truum, and adding, if need be, fuch 
fubftances as fhall effeétuate their precipita- 
tion, or caufe their feparation from the 
menftruum. The colour of the lake may 
frequently be changed at pleafure even while 
the fame colouring material is employed, 
viz. by ufing different mordents, as the co- 
lour is influenced by the nature of the par- 
ticular mordent that is ufed, and the peculiar 
chemical action this may have upon the 
colouring matter. 


“ The colouring of the bones of a living 
animal, by the ufe of madder, is in every 
circumftance analogous to the preparation 
of thefé lakes. The colouring matter of 
the madder, paffing unaltered through the - 
digeitive organs of the animal, enters the 
general mafs of fluids, and is diffolved in 
the ferum of the blood; to which, indeed, 
if it be in large proportion, it communicates 
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a very fenfibly red tinge. But there is: al- 
ways prefent in the blood, and in a ftate of 
folution in the ferum, a quantity of the 
earthy matter of the bones, phofphate 
of lime, ready to be depofited, as the 
exigencies of the animal fhall require. 
Now, the pofphate of lime is an excellent 
mordent to madder, has a {trong affinity to 
it, and confequently is admirably fitted to af- 
ford a bafe to the colouring matter of it, and 
‘thus forms a lake. ‘This is what actually 
takes place, whenever, in fuch circum- 
ftances, by a peculiar animal procefs, the 
matter (which probably ferves to keep the 
phofphate in folution) being withdrawn, 
this coxcretes within the cellular texture, 
into the fibrous and folid matter of the 
bones: for at the inftant of its lofing its 
folubility, it powerfully attrats and com- 
bines with the colouring matter of the mad- 
der, that is prefent in the ferum, communi- 
cating infolubility alfo to this colouring 
matter and hence they both concrete toge- 
ther into a homogeneous mafs, not white 
or colourlefs, as the pure earth of bones 
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ulually is, but tinged of a full crimfon or 


carmine colour. 


“That this is atually the cafe may be 
fhewn by various experiments. Thus, if 
to an infufion of madder, in diftilled water, 
be added a little of the muriate of lime, no 
change is perceived ; but if to this mixture 
be added a folution of the phofphate of foda, 
immediately a double eleGive attraction 
takes place : The muriatic acid, combining 
with the foda, remains fufpended or diffolv- 
ed in the water 3, while the phofphoric acid, 
thus deprived of its foda, combines with the 
lime, which the muriatic acid had parted 
with, and forms phofphate of lime, or earth’ 
of bones, This fubftance being, however, 
infoluble in water, falls to the bottom : but 
having combined, at the inftant of its for- 
mation, with the colouring matter of the 
madder, they fall down united into a crim- 
fon lake, precifely of the fame tint with that 
of bones, of young animals, which have 
been fed with madder. 
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« From this fimple reprefentation of the 
matter, we have a ready explication of eve- 
ry circumftance that has been remarked as 


extraordinary refpecting this fubject. 


“ Why e.g. the bones of young animals 
fhould be more quickly, and more deeply 
tinged than the bones of older animals. — 
Becaufe there is a more rapid depofition and 
alfo more’ rapid change of earthy matter in 
the bones of young animals—though pro- 
bably the earthy matter as it is depofited, 
is equally deeply tinged in old as in young 
animals, yet, in the latter, the colour of it is 


lefs diluted by the. intermixture of particles, 


which. had concreted before the commence 
ment of the experiment, and were confe- 
quently of the natural or white colour.— 
Why the harder parts of the bones are moft 
deeply tinged—becaufe a greater number 
of coloured particles are compacted into the 
fame {pace.—Why fometimes a bone feems 
mottled or fpotted—becaufe, there had, pro- 
bably, been fome topical irregularity, ref- 
pecting either the fecretion of frefh bony 
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matter, or abforption of what had formerly 
been depofited.—Why the bones acquire a 
very deep tinge, when perhaps the ferum 
of the blood has not acquired any fenfible 
colour from the madder—Becaufe the — 
fluids’ being in conftant motion and the 
earthy matter being depofited very flowly 
the nafcent bone being continually wathed 
and for a confiderable length of time by the. 
ftream of ferum, it attraéts and combines 
with the colouring matter of all the ferum, 
with which it chances to be wafhed, while 
it is in the a@ of concretion. Hence like- 
wife appears, why the gelatinous and {oft 
matters in which the bone itfelf forms fhould 
have'no tinge, though the bony fibres ac- 
quire a very deep one ; for even were thefe 
matters compofed chiefly of the matter of 
bone, fill this muft be in a ftate of folution 
and in that ftate it cannot attraét or caufe 
any accumulation of the colouring matter 
or feparation from the fluid in which it is 
diflolved.—Why the enamel of the teeth 
receives no colour—becaufe in fact there is 
no change in that fubftance, with refpect 
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to either fecretion or abforption after it is 
once formed. 


« But it by no means follows, that the enar 
mel of the teeth may not acquire a tinge, in 
the fame manner as the earth of bones, pro- 


vided that the fluids of the body were futh- 


ciently loaded with the colouring matter of 


madder, or other fuch tinging material, at | 


the time that the enamel is fecreted, or firft 


affumes a concrete form ; as in young ani- 
mals while their teeth are juft in a nafcent 
or incipient flate ; or perhaps ftill better, in 
the foetus in utero, viz. by mixing the ting- 


ing materials plentifully with the food of the 


mother during her geftation. 


7 ~ 
- 


3 7 
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“« But even though the enamel fhould ac» 
quire a tinge in fuch trials’; it may well be, 
that this tinge fhall" be very diferent from 
that acquired at the fame time by the bones : 
For as the ftru€ture and compofition of the 
enamel is different from thofe of the fibrous 
or earthy part of the bones, it is likely that it 
may have a different effe& in modifying the 
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colouring matter of madder ; both with ref- 
pe& to the particular tint or fpecies of co- 
lour, and the particular fhade or intenfity of 
it: Juft as we find, that with the fame co- 
loured infufion, by employing diferent’ 
mordents or bafes, various lakes may be ob- 
tained differing from one another in colour, 


both in fpecies and degree. 


* ‘The fame obfervations may be made 
concerning the concreting particles of many 


other folids of the body. Thofe of the 
different folids may receive at the fame 


time, each, according to its particular nature, 


a different hue.’ Or perhaps having no par- 
ticular affinitywith the colouring matter of 
madder, incapable therefore of aGing as a 
mordent to it, may receive not the flighteft 
tinge from it. It is to be underftood that the 
folids here alluded to are thofe only which 
derive the firmnefs' of their texture from the 
chemical concretion of particles depofited in 
them from the general mafs of fluids. Thefe 
particles muft therefore be confidered as ab- 
folutely lifelefs and inert, pofletied of no qua- 
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lities whatever but fuch as are competent to 
any inanimate matter. It is with thefe 
particles only that the colouring matter 
combines. ‘Thefe then are the only parts of 
an animal body which can be tinged or co- 
loured by the ufe of madder or any other 
fuch material.. Hence it is not to be ex- 
pected, that the living folids of the body, 
e. g. the brain or nerves, fhould ever receive 
the flighteft tinge in fuch experiments, or 
even thofe that are formed by the coagula- 


tion of the coagulable parts contained in 


the fluids of the body. 


“ tis natural to fuppofe, that there may be 
many vegetable fubftances, which like the 
roots of madder, are poileffed of the quality 
of communicating a particular colour to the 
bones of living animals: all that is required 
for producing this effect, is, that the colour- 
ing matter of thefe fubftances fhould be of 
fuch a nature, that it fhall not be altered by 
the digeftive powers of the ftomach, fhall 
enter the mafs of fluids and be diffoluble in 
the ferum of.the blood, and that it thall 
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“ have a‘ ftrong chemical affinity with the 
“ earth of bones. Then we may reafonably 
“ conclude, that by the ufe of fuch fubftance, 
“the bones will acquire the particular colour 
“ the fubftance employed ufually gives to 
“ other bodies, and we attain to almoft abfo- 
“ lute certainty in this matter, by fuch an ex- 
‘* periment as that formerly taken notice of.— 
“ Several fuch fubftances have already been 
“ difcovered and their power alcertained, by 
direct experiments upon living animals e. ¢. 
“ the roots of feveral fpecies of the galium, 
“© afperula and other plants of the fame natural 
“¢ order with the rubia, all thofe like the ru- 
“ bia itfelf, give a red colour to the bones.— 
‘¢ But there are probably, many others, hi- 
“ therto unafcertained which would give very 
different colours: or at leaft very different 
“‘ tints‘of red. Many plants are known to 
“ give a red colour to the urine, ¢ g. Beet 
“ root, fruit of the ofwntia or Indian fig; 
“¢ many more communicate a yellow tinge to 
“ the urine, and fometimes a tinge of great 
“ brilliancy. <A fingle dofe of the root of 
“ rhubarb will frequently render the urine 
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of a gold colour. There can be little 
doubt that by the continued ufe of fuch 
plants, the bones would alfo acquire a bright 
yellow colour. Perhaps fome plants may 
be found abounding with a blue juice, of 
{uch chemical qualities, as to enable it to 
tinge the bones of living animals of a blue 
colour’: an example indeed does not occur 
of one exaétly fitted for this purpofe, ex- 
cept perhaps the genifa americana, the 
pulp furrounding the feeds of which, is faid 
to {tain animal matters of an indelible blue : 
and this might perhaps refift the digeftive 
procefles going on in the ftomach, and in 
this cafe would probably give a blue colour 
to the bones. The juices or rhinds of 
fome other purple fruits may be pofleffed 
of fuch qualities, as feveral appear to pafs 
through the inteftinal canal without having 
undergone a very great change in refpe 


of their colour.” 


J mentioned in my thefis (page 126) that 


the cortex ftriatus differed materially in its 


chemical qualities from the bony part of a 


tooth, 


( 1st ) 
tooth, being chiefly the carbonate of lime, but 
did not introduce the few experiments I had 
an opportunity of making on it, thinking them 
by no means conclufive: I thall now howe- 
ver mention thofe which induced me to form 
this opinion. Experiment 1, I found that 
the cortex ftriatus was entirely foluble with 
effervefcence in dilute nitric or muriatic acids, 
Ex. 2. When fome of it was expofed to a 
heat of about 20 of Wedgewood for 25 mi- 
nutes, it was reduced to a remarkably white 
powder ; on throwing part of this into diftil- 
led water a hiffing noife was heard, and on 
adding a few drops of muriatic acid to it, a 
much flighter effervefcence took place, than 
where the frefh cortex ftriatus had been made 
ufe of. This fubject, however, has been fince 
profecuted with much greater judgment and 
accuracy by the truly {cientific analyft Mr. 
Charles Hatchett, and he was fo very obliging 
as to repeat before me the experiments he had 
made on it, which were publifhed inthe Phi- 
tofophical TranfaCtions for the year 1799 *. 


* See Mr, Home’s Obfervations, &c. Page g and ro. 
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By thefe I was at once convinced of the 


érror I had fallen into, for although the cortex 


ftriatus contains a certain proportion of the 


carbonate of lime, it is chiefly compofed of the 


phofphate; the precife proportions however 
have not been as yet afcertained, Mr. Hat- 
chett’s time not permitting him to make a 
complete analyfis, his experiments are as fol- 
lows: Experiment 1. “ Some enamel, rafped 
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into a fine powder, was put into a matrafs, 


and, pure muriatic acid being added, the 
whole was fuffered to remain without the . 
application of heat during one hour ; in the 
courfe of this time, the enamel was com- 


pletely diffolved with a gentle effervef 


Cece. 


“ To this folution, fome fulphuric acid was 
gradually added, till all precipitation had 
ceafed: The precipitate was feparated by 
a filter, and was found to be felenite. The 
filtrated liquor, by evaporation, afforded a 
{mall additional quantity of felenite, which 
was alfo feparated ; after which, the liquor 
being evaporated became thick and vifcid. 
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This, when diluted with water, precipitated 
lime from lime water, in the flate of phot 


phate. 


“© ‘To another portion, folution of acetite of 
lead was added, and caufed an immediate 
precipitation of a white matter, which when 
dried and fprinkled on burning charcoal, 
produced a light and fmell like phofpho- 
rus; & moreover, was foluble in nitrous 
acid and was thus to be diftingnithed from 
muriate or fulphate of lead. 


i xperiment 2. * Some of the rafpings of 


enamel were diffolved by digeftion in nitric 
acid, and, when the folution had been di- 
luted and filtrated, it was faturated with 
carbonate of ammoniac. ‘The precipitate 
thus produced was collected and edulcorat- 
ed in a filter. The fmall excefs of carbo- 
nate of ammoniac, in the filtrated liquor, 
was faturated with acetous acid ; after 
which, the phofphoric acid was precipitated, 
by folution of acetite of lead. Upon ex- 
amining the firft precipitate, or that produc- 
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ed by the carbonate of ammoniac, it was 
found (contrary to expectation) that it was 
ftill compofed of lime, combined with a 
portion of phofphoric acid, inftead of car- 
bonic acid, which might have been fup- 


pofed. 


“ To effet, therefore, a complete fepara- 
tion of the two ingredients, (lime and phof- 
phoric acid,) acetous acid was poured on 
the precipitate, by which it was immediate- 
ly diffolved. The whole of the phofphoric 
acid was then feparated from this folution, 
by acetite of lead; after which, left any 
lead fhould be prefent, the liquor was fatu- 
rated with pure or cauftic ammoniac, and 
the lead was feparated by a filter: Laftly, 
the lime which remained diffolved, was 
precipitated (in the ftate of carbonate) by 
carbonate of ammoniac. 


“ The enamel has been fuppofed, not a 
phofphate but a carbonate of lime. | This 


error may have arifen from its folubility in 


‘ acetous acid or diftilled vinegar ; but the 


“ effects 
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effects of the acetous acid are, in every ref 
pect, the fame on powdered bone as on the 
enamel. Confequently, when enamel, or 
bone, is put into a glafs matrafs containing 
acetous acid, placed in a fand bath, the por- 
tion which is diffolved, is not (as has been 
fuppofed) carbonate but phofphate of lime ; 
for, if to the filtrated folution nitrate or ace- 
tite of lead is added, a precipitate is produc- 
ed, of phofphate of lead, in the fame man- 
ner as when nitrate or acetite of lead is add- 


ed to urine.” 


Mr. Hatchett has made many other very 


interefting experiments and obfervations on 
fhell and bone, &c. the refults of which would 


be too numerous to infert, he however fays 


that “ the enamel appears only to be different 
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from teoth or bone, by being deftitute of 
cartilage, and by being principally formed 
of phofphate of lime cemented by gluten. 
The difference, in the latter cafe, feems to 
explain why the bones and teeth of animals 
fed on madder become red, when, at the 
fame time, the like colour is not commu- 
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nicated to the enamel ; for it appears pro- 
bable, that the cartilages which form the 
original ftru€ture of the teeth and bones, 


be 
44 
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become the channels by which the tinging 
“© principle is communicated and diflufed *.” 
Mr. Hatchett at this period had not feen Dr, 
Rutherford’s experiments and obfervations 
on madder. | 


From the foregoing obfervations, it is per~ 
fe€ily evident, that the moft fimple and beft 
prepared tooth powder, frequently applied ta 
the teeth, muft be injurious, as they all tend to 
wear away the cortex ftriatus. Even at pre- 
fent many people are not content with the ufe 
~ of tooth powder alone, but form it into a pafte 
with fyrup or honey, by which its ation is 
much increafed ; fuch preparations certainly 
clean the teeth much fooner than the others, 
they alfo much fooner wear off the cortex 
ftriatus and deftroy its beautiful polifh which 


never after can be regained. 


* Mr. Hatchett’s experiments, &c. page 19. Philofo- 
phical Tranfactions for 1799. 
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‘The tooth powders commonly fold confift 
in a great meafure of cream of tartar, by the 
ufe of which I have feen the teeth completely 
deprived of their cortex ftriatus and the pati- 
ents rendered quite miferable, for the bony part 
of the tooth in fuch cafes becomes fenfible to 
the flighteft touch and alfo to the flighteft 
change of temperature in the atmofphere or 
other fluids received into the mouth. Cream 
of tartar alone has been recommended by Mr. 
Hunter as a tooth power, becaufe, as he fays, 
“ at the fame time that it a€ts mechanically, 
“ it has likewife a chemical power, and dit 


*¢ {folves this adventitious matter *.”’ 


To afcertain the bad effets of cream of tar- 
tar as a tooth powder, I made the following 
fimple experiment, which will at once explain 
how very detrimental the ufe of it muft be, 
even in the {malleft proportion. J placed a 
tooth in a folution of cream of tartar and wa- 
ter, and allowed it to remain in it for about 
twelve hours, when taken out I obferved that 


* Nat. Hift. part II. page 60. 
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the furface of the cortex ftriatus was quite 
rough, and according as it became dry, it ap- 
peared {prinkled over with an immenfe num- 
ber of {mall cryftals though very few were 
obfervable on the root. The formation of 
thefe cryftals can be eafily accounted for : the 
acid of tartar has a greater affinity to calcare- 
ous earth:than it has to the vegetable alkali 
with which it is combined in cream of tartar, 
a double elective attra@ion of courfe takes 
place when a tooth is immerfed in a folution 
of it, the acid of tartar combines with the lime 
and forms a falt nearly infoluble in water and 
which is depofited in the form of cryftals on 
the body of the tooth, whilft the other porti- 
ons, icil. the vegetable alkali and phofphoric 
acid, &c. combine and remain diffolved in the 
mixture. Likewife in cream of tartar, the 
vegetable alkali is fuperfaturated with the acid 
of tartar, fo that even in powder and without 
a complete decompofition of it, we fee how 
readily it may act as a folvent for the cortex 
{tr:atus, which is feemingly the chief part act- 
edon by it, the bony part as already mention- 
ed being covered with fearcely any of the cry- 
, {tals. 
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ftals. When a tooth is placed in dilute acid 
of tartar, the body of it becomes covered in 
the famie fpace of time with much larger cryf- 


tals. 


A variety of effences and lotions are allo 
recommended and fold for cleaning the teeth, 
many of which contain acids, and though per- 
haps but a very fmall quantity, yet when con- 
ftantly applied, they undoubtedly mutt diffolve 
and deftroy the cortex ftriatus, &c. I thall 
terminate this chapter by ferioufly recom~ 
mending parents to have their children’s teeth 
and gums in particular brufhed and wafhed 
with a foft brufh and water at leaft morning 
and evening, commencing at the period when 
the temporary teeth are complete, that 1s, in 
general about the fecond year. ‘This early 
attention will render the operation habitual, 
and I am fully convinced the benefits to be 


derived from it are almoft incalculable. 


If their teeth and gums are difeafed, I need 
not add that medical affiftance fhould be im- 
mediately procured, for I have met {everai 
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cafes, in which (by neglecting to keep the 
gums of children in good order) fome of the 
permanent teeth have been caft off with the 
temporary ; one cafe in particular occurred to 
me of a child about three years old, in which 
the four permanent incifores of the under 
jaw anda confiderable portion of the jaw itfelf 
had been floughed off, by not attending to 
the child’s mouth whilft it was labouring un- 
der and after the recovery of the confluent 
{mall pox ; this child of courfe will be se 
gured through life. 


CHAPTER XII. 
Of Dentition. 


"Tue human body, on account of the very 
great delicacy of its ftrudture, is at all periods - 
of life fubjected to a variety of complaints ; 
but by reafon of the extraordinary degree of 
irritability during infancy, the body is then 
peculiarly fufceptible of morbid impreffions, 
from even the flighteft caufe, efpecially during 

the 


(erér ) 
the firft year or two after birth. As fome 
reafon mutt be affigned for the various affec- 
tions which then occur, and as moft of the 
temporary teeth appear during this period, 
Empiricks (to fereen their ignorance) have 
hit on that theory moft likely of all others to 
be received by the mafs of the people, viz. 
that thefe complaints were Owing to the irri- 
tation, occafioned by the violent efforts the 
teeth make in burfting and tearing through the 
gums. his opinion has been handed down 
from one generation to another, and we find 
the ancient as well as moft of the modern 
phyficians contenting themfelves with the old 
adage, that, “ what every one fays muft be 
true’ without thinking for themfelves, or ac- 
curately examining the appearances and ftate 


of the parts, which alone could be acquired by 
diffection. 


{t would be both tedious and uninterefting 
to the reader to eolle& and arrange the hypo- 
thetical remarks diffufed through numberlefg 
volumes in order to fupport this doétrine 3 a 
few of their obfervations will therefore be fuf- 


ficient 
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ficient to fhow how difcordant they are one 
with the other, and alfo the very fallacious 
inductions they deduced from them. Hip- 
pocrates fuppofed the moft violent affections 
arofe from the cutting of the canine teeth *: 
Boerhaave on the other hand fuppofed they 
arofe from the appearance of all the fharp 
teeth, fcil. the incifores |; but his commen- 
tator Van Swieten differs with him and gives 
a moft plaufible reafon why fome teeth work 
their paflage through the gum with much lefs 
difficulty than others. He fays, “ As all the 
“‘ foregoing diforders proceed from the 
“ f{tretching, puncturing, and lacerating the 
* nervous and bloody gums, it is evident 
** therefore that the worft fymptoms are to 
“¢ be dreaded when the canine teetii are burft- 
“ ing out, becaufe they have an obtufe point. 
‘* and are pretty thick. The incifores howe- 
ver refemble a fharp wedge ; hence they 
more eafily cut through the incumbent 
‘© membrance than the former. But the mo- 


lares, although they have a broader furface 


* Aphor. 25. Sect. 3. + Aphor. Set. 1374. 
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“‘ than the canini and alfo have four points, 
** are more eafily borne by the child, becaufe 
“ thefe points do not appear at one and the 
“‘ fame time but fucceflively*.” Fauchard 
although he has adopted the fame opinion as 
Van Swieten refpecting the incifores; never- 
thelefs, comes nearer the truth when fpeaking 
of the molares ; he fays, “ ‘The incifores, being 
“¢ {mall and fharp, cut through the gums with 
*¢ Jefs difficulty than the canini, and the child 
“ fuffers much lefs by them. The molares 
** however which are confiderably larger and 
“ nearly {quare, pierce the gums with much 
** greater violence than any of the others, but 


*<¢ Cum autem omnia hxc mala a tenfone, punc- 
“© tura, laceratione, gingivarum nervofarum, fanguino- 
‘¢ Jentarumque, oriantur, patet facile, omnia hac mala 
‘¢ magis metuenda effe, dum erumpunt dentes canini, 
‘© qui obtufum apicem habent, et fatis craffi funt. In- 
‘* cifores acutum referunt cuneum ; hinc facilius meme 
«¢ branam incumbentem findunt. Molares autem, licet 
‘*.latiorem fuperficiem habeant quam canini, et qua- 
‘* tuor apices, facilius feruntur ; quoniam non fimul 
«s et femel, fed fucceffive, illi apices emergunt.” Com. 
«© ment. Vol. XIV. Pag. 746, 


( 164 ) 
“ as they appear very flowly and the child 
“ gains ftrength and age, it can fupport with 
“ lefs danger the pairi produced by them *.” 
Doétor Underwood differs from all thefe au- 
thors, for he fays, “ It will be frequently ne- 
** ceflary to lance the gums feveral times, on 
account of the extraordinary difficulty with 
which fome infants cut their teeth, efpeci- 
ally the double ones, which are furnifhed 
with two or more knobs or points. Fever, 
purging, and even convulfions, will fome- 
times arife from only one point of a large 
tooth offending the perioffeum that covers it ; 
and, being nearer the furface than the other 
points, the lancet fometimes does not com~ 
pletely divide the membrane that lies over 
the reft ; and this part not being injured 
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tranchantes, percent plus aifément que les canines, 


et font beaucoup moins fouffrir enfant. Les mo- 
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Jaires, qui font bien plus grofles et prefque carrées, 
percent les gencives avec plus de violence; mais 
comme elles font plus tardives, et que l’enfant a plus 
d’age et de’force, il fupporte plus aifement la douleur.” 
‘Le Chirurgien dentifte, Vol. I. page 50, 
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“ by the tooth, the fymptoms fubfide on 
* having dividéd that portion of membrane 
“* that was inflamed. But, in a little time, 


“ another point of the fame tooth is found to 


“ irritate the perioffeum, and calls for the like 
** affiftance of the lancet, which again re- 
** moves all the complaints *.” - Thus we 
nd all the temporary teeth accufed (by one 
author or another) of producing (as they fay) 
by their efforts to burft out, almoft every 
fymptom and complaint that has been menti- 
oned by Nofologifts ; and each author in fup- 
port of his own do@trine attributing greater 
danger to the appearance of certain teeth than 
others, as well as the period of their appear 
ance. 


Tt cannot be doubted but that complaints 
which arife from very different fources, have 
been and are at prefent attributed to teething. 
The celebrated Sydenham tells us “ It is a 
ee 


common obfervation that infants are fre- 


= quently thrown into fevers by the pains at- 


* Difeafes of Children, Vol. I. Pag. 217. 
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tending dentition, which aré not eafily 


diftinguifhed from fevers of another kind. 


I have been long tormented with the treat~ 
ment of thofe, nor’til lately, could be per- 
fuaded that any of them that were entruft- 
ed to my care, were reftored to health fo 
much by art as accident, until having been 
frequently reminded of a remedy not very 
celebrated but rather difregarced for being 
in common ufe, 1 however ordered it and 
found it anfwer my utmoft expectation, be- 
ing preferable to any medicine I had previ- 
oufly tried. It is two, three, or four drops 
of fpirits of hartfhorn according to the age 
of the child, given in a fpeon full of black 
cherry water or any other proper julap 
every fourth hour to the fourth or fixth 
time *.” ‘I think it very probable Syden- 


*& Vulgo enim notifiimum eft infantes a doloribus 
ex dentitione ortis, fepis in febres agi, que haud ita 


facil@ ab alterius generis febribus internofcuntur. 


‘ In harum ergo curatione diu multimque angebar, nec 


nifi nuperis his annis cerid mihi perfuadere potot 


66 qaemlibet 
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ham fell into the very fnare he withed us to 
avoid, for it is not likely that a fever occafi- 
oned by dentition, would yield fo frequently, 
as he fays, to afew drops of fpirits of hartf 
horn, at leaft if fuch violent irritation is pro- 
duced in the fyftem as is fo generally fuppof- 
ed: It appears however that this medicine has 
been in confiderable ufe and repute, for Boer- 
haave tells us, that convulfions arifing from 
dentition have been happily cured by a {mall 
dofe of the volatile alkali *. Such convulfions 
I fhould think arofe from fome derangement 


«¢ quemlibet ex illis qui mez cure concrediti ad fanita- 
«<tem reftituti fuerunt, tam arte quam cafu convaluiffe, 
«© donec tandem de felici fucceflu remedii haud ita ce- 
‘‘ Jebris, imo ad tritum ejus ufum plané contempti, 
‘¢ frequenter admonitus, illud ipfe quoque prefcribe- 
“rem 3 quod etiamnum pre ceteris que mihi inno- 
tefcunt medicamentis optimé votis hic refpondet. 
Ejufmodi verum eft gutte dua, tres, vel quatuor 


/piritus Cor. cety. pro ratione statis, in cochleari 
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«s uno vel altero aq. cerafor. nigr. vel julapii alterius 
<6 appropriati exhibeantur quarta quaque hora ad vices 


«* quatuor vel fex.” Opera Univerfa, pag. 504. 
* Aphor. 1378. 
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either of the ftomach or bowels and not from 


tecthing. 


It is not my intention to point out the me- 
dical treatment of children during thefe peri- 
ods, but concifely to mention in what manner 
(as far as I can judge) the appearance of the 
teeth might occafion violent and dangerous 
fymptoms, and alfo how they may be avoided. 
It is likewife neceflary to inveftigate the pre- 
fent mode of lancing the gums, an operation 
which has been in general ufe and recom~ 


mended by the firft authorities. 


E defignedly omitted, when treating of the 
commencement and formation of the perma~ 
nent teeth, faying any thing particular refpect- 
ing the change which then takes place in the 
fockets of the temporary ; but referved it for 
this place. Soon after the permanent facs 
have commenced and that each fac becomes 
furrounded with a bony focket, there is a dif- 
pofition in the plates of the alveolar proceffes 
to contract a little over the furfaces of the tem- 
porary teeth, and as Mr. Hunter juftly re- 


marks, 
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marks, “ The alveolar procefles grow, and 
“ for fome time keep the ftart of the teeth, and 
“ perhaps the reafon why the mouths of the 
“ fockets have this tendency to contraét, is in 
order to fupport the gums, and prevent 
them being injured before the teeth come 
“ through*.” The ftru€ture of the gum I 
likewile referved : It feems a fubftance /u 
generis, externally it is covered by the cuticle 
which lines the mouth and which can be rea- 
dily feparated from it, immediately under the 
cuticle it appears compofed of cellular mem- 
brane and a plexus or net work of veffels. 
The external perioffeum of the jaw feems loft in 
it, and I could not afterwards by any means fe- 
parate itintolamellz. ‘The gum feems a fub- 
{tance (as I have had frequent occafion to 
mention) defigned in a certain degree to form 
and afterwards to accompany and fupport the 
teeth through life, and in old age to become a 
callous covering to the jaws, deprived of teeth 
and alveolar procefles. ‘The gums in general 


are not poffefled of much fenfibility, but when 


* Nat. Hitt. page 75. 
irritated 
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irritated even by flight caufes, they are apt to 
inflame and. become Sle tender and 


painiul, fimilar to the sendixcus aponeus ig s 


* Be. 


In all the examples we have been examin- 
ing, [have fhown that in proportion as the 
teeth rife, the upper parts of the fockets ex- 
pofed to their preflure are abforbed ; and lL have 
repeatedly {hown that as foon as the invefting 
membrane had perfected the cortex ftriatus, it 
was wafted, the gum we have feen partakes of 

this tendency to wafte or is abforbed and the 

teeth commonly aig with great eafe through 
_itand freque ntly without the knowledge of the 
mother or nurfe. In fome few cafes however 
where nature does not preferve her regular 

mode of aétion, alee ‘ymptoms may arile: 
_ for inftance if the root or rcots advance mere 
rapidly than the body of the tooth, the vetiels 
of the gum and even thofe of the invelting 
membrane may kecome inflamed. Such cafes 
however I look on to be very rare, and I do 
not think, that this natural procefs in the ani- 
mal ceccnomy, in which all animals (man ex- 


cepted) 
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cepted) feem to fuffer little or no inconveni- 
ence, fhould be accounted and ranked as a moft 
fatal difeafe. Dodétor Caddogan in his eflay 
on nurfing introduces the following valuable 
emarks, “ Breeding teeth has been thought 
“« to be and is fatal to many children; but I 
< am confident this is not from nature ; for it 
“ is no difeafe, or we could not be well in 
: health till one or two and twenty, or later. 
* Teeth are breeding the greateft part of that 
“ time; and, it is my opinion, the laft teeth 
** sive more pain than the firft, as the bones 
“ and gums they are to pierce are grown more 


‘ firm and hard.” 


* 


Ve fhall now examine into the means of 
ie which have been employed, and thofe- 
alfo which may occafion the teeth to cut 
ealily. Boerhaave {ays *, “ This may be 
“ effected, if. by fofteni li 

fected, ft. by foftening, cooling, and 


£6 


afluaging the gums, with foft, glutinous 


*«¢ Quod fit. 1. gingivas emolliendo, refrigerando, 


‘‘ Jeniendo, mollibus, glutinofis, antiphlogifticis ; 2. 


rn 


‘ feepe atterendo ad corpora dura, glabra; 3. diffe- 


<¢ cando ope lanceole.” Aphor. £277. 
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and antiphlogiftic remedies. 2dly, By-often 
rubbing them with hard, fmooth bodies. 
“ 3dly, By cutting them with a lancet.” 
The practice of rubbing the gums of children 
with coral and other hard but fmooth bodies, 
in order to make the teeth cut eafily, is ftill 
recommended by all writers on the difeafes of 


children. Doctor Underwood obferves, “ fe- 
44 
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vere fymptoms could not arife merely from 
“ the teeth piercing the gum, which it has 
“* been faid is not a very fenfible part *.” He 
therefore recommends the ufe of coral, &c. 
but chiefly depends on the operation prefently 
to be mentioned: coral or any other fmooth 
hard body which is ufually given children to 
bite, with a view to affift the cutting of the 
teeth, | look upon to be a moft dangerous 
weapon put into their hands to deftroy them-. 
{elves ; for asthe teeth rife and become flight- 
ly elevated above the edge of the focket, thofe 
hard bodies prefs and bruife the gum between 
them and the fharp points or edge of the 
tooth underneath : inflammation and its con- 


fequences undoubtedly follow, and in this way 


* Difeafes of Children, page 214. 
I am 
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{ am firmly perfuaded the lives of thoufands 
of children have been loft. Dodtor Munro 
warns us againft the ufe of fuch fubftances, and 
recommends the child to be allowed to make 
ule of its own fingers, he does away the old 
prejudice, that if children were allowed to 
fuck their fingers the fize of them would be 
diminifhed. I would add to this, that the 
nurfe may now and then rub the gums of the 
child gently with her finger, where a tooth is 
about to appear ; children feem to receive great 
pleafure from it. Every {pecies of gum-ftick 
fhould be undoubtedly laid afide, a child thould 
not be allowed even a cruft of bread, unlef 
the hard outfide part was {craped off and 
afterwards moiftened in milk or water, 


From thefe obfervations it is fufficiently ob- 
vious that violent fymptoms may arife from the 
irritation occafioned by the appearance of any 
one of the temporary teeth or even the per- 
manent. Door Rutherford faw a cafe of 
chorea produced in a child about eight or 
nine years of age, by the permanent inci- 


{ores cutting at the internal part of the mouth 


and 


a ag ) 


and Dr. Munro relates a cafe of its being pro- 


duced in a youth by the appearance of the 


wiidom teeth. 


With refpeé& to lancing the gums of children, 


Dr, Underwood fays *, “ When it is found 
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necefiary to lance the gums, (which is ever, 
at leaft, a fafe operation) it fhould always_ 
be done effectually with a proper gum lan- 
cet, which will fufficiently divide the gum 
or {trong membrane that covers the teeth. 
The lancet fhould always be carried quite 
down to them, and in certain cafes it will 
often be proper to draw the lancet along a 
ereat part of one or even both the jaws, at 
the fame operation. Some writers, howe- 
ver, and Doctor Millar particularly, have 
advifed not to cut quite down to the teeth, 
but only to {fcarify the gums, unlefs the 
teeth are very near, for fear of injuring the 
fucceeding teeth. But this is a needlefs 
fcruple, and I apprehend arifes for want of 
duly attending to the ftate of the teeth. 


* Difeafes of Children, Vol. I, Pag. 213, 218, 220. 


¢ For 
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“ Por the firft teeth of infants conftantly be- 
“ come carious at the roots, and are loofened 
and expelled by that means, when left to 
nature alone ; and though the upper parts 
of the new teeth are in conta with the ca- 
rious bottoms of the firft fet, they never 
fuffer from this circumftance. I have, 
however, written from experience, and am 
“ perfetily fatisfied of the propriety and fafety 
of what I have ventured to recommend.” 
Dodtor Underwood however does not feem 
to have paid much attention to the ftate of the 
teeth in children, nor indeed to the animal 
ceconomy ; if he had, he would not have affert- 
ed that the roots of the temporary teeth be- 
‘come carious in order that they might be ex- 
peiled. Lancing the gums likewife is not al- 
together fo fimple or fafe an operation as 
Doctor Underwood ieems to think, for from 
what I have demonftrated in Chapter IV. ref- 
pecting the connexion which fubfifts between 
the temporary and permanent teeth, the con- 
necting membranes and facs of the permanent 
teeth mult have been conftantly cut by the com- 
mon mode of operating ; the formation of the 


permanent teeth muit of courfe be much imped- 


ed, 
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ed, and probably fometimes entirely deftroyed, 
by the frequent repetition of the operation, » 
Lancing the gums of fickly children has fome- 
times terminated in gangrene and death; my 
late friend Surgeon Deafe told me he met feve- 
ral inftances of this kind. On the whole, the 
operation has been often performed unnecefla- 
rily and without benefit ; complaints, as I faid 
before, arifing from totally different fources have 
been attributed to teething, and recourfe im- 
mediately had to the lancet. Dogtor Hudfon 
fays, “ Concerning your queftion about lanc- 
“ ing the gums of children, I have avoided — 
“© making it a fource of revenue to myfelf, con- 
“ vinced from experience of its futility, except 
“ in inflammatory cafes, and where the teeth 
“ were near the furface; in fuch cafes the 
“ lancet gave relief, and I believe feldom or ne- 
“ ver on other occafions.. Where I have ope- 
“ rated by advice of the attending phyfician, 
“© itis true, many children have recovered after 
“¢ the operation, but I could never fairly fay 


“ the recovery was in confequence thereof.” 


W hen 
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When we are convinced of the neceflity of 
performing the operation, the incifion fhould 
be made towards the external plate of the 
alveolar proceffes, fo as to avoid the connecting 
membranes and facs of the permanent teeth, 
particularly thofe of the incifores and cufpi- 
dati, thofe of the bicufpides are more eafily 
avoided on account of the flat and broad fur- 
faces of the temporary Grinders : or two ob- 
lique incifions might be made with a fimilar 
view, beginning at the internal part and meet- 
ing in an angle about the middle of the tooth 
or external plate of the alveolar procefs, fo 
that the conneing membranes and perma- 
nent fockets might be contained within the 
{pace formed by both incifions, the method of 
doing which can be eafily conceived by ob- 
ferving the relative fituation of the temporary 
and permanent fockets as reprefented in Tab, 
ll. Fig. 2.  Alfo where advifable a {mall 
horizontal portion of the gum might be cut 
out particularly over the incifores, &c. For 
thefe operations the inftrument I in general 


make ule of is reprefented in Tab, vii. Fig. 1. 


The 
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The advantages gained by the operation I 
conceive are in a great meafure owing to the 
tenfion of the veflels, &c. being removed by 
the fmall quantity of blood drawn from the 
inflamed part of the gum. I have been par- 
ticular in pointing out the order and period in 
which the temporary teeth appear, that we 
might not err in lancing the gum over the 
proper tooth, that is, the one which is about 
to appear*. We fhould by no means cut or 
hack the gums in the manner Door Under- 
wood recommends, nor do I fee any neceflity 
of penetrating fo deep, or drawing the lancet 
over a great part of one or both jaws at the 
fame operation as he alfo fays is fometimes ne- 
ceflary. Door Underwood was certainly 
not aware of the mifchief that might be done 
to the fockets and neighbouring imperfedlly 
formed permanent teeth when he recommends 
fuch an extenfive incifion. Neither can I fee 
the neceflity there is of performing the opera- 
tion nine or ten times over one tooth as DoQor 


Underwood and Mr. Hunter have done, for, 


* Vide Chapter IIT. 
if 
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if the gum is frequently lanced previous to the 
tooth rifing above the edge of the focket, its 
formation is impeded, the root or roots of 
courfe do not increafe rapidly and they for the 
molt part appear later than they otherwife 
would do. 


By a frequent repetition of the operation I 
have fometimes feen the temporary incifores 
appear through the gum imperfeétly formed, 
and {oon afier their appearance they became 
loofe and fell out, no roots being formed to 
retain them in the fockets. I fhall conclude 
by faying, that I do not think lancing the 
gums of children is altogether fo fafe an ope- 
ration as has been heretofore imagined, and that 
great caution fhould be ufed in the method of 
performing it, and alfo we fhould be perfe@ly 
certain of its neceflity. For as I often faid 
before, complaints arifing from totally diffe- 
rent fources have been attributed to teething, 
and the children tortured without receiving 


the flighteft benefit or relief by the operation. 


It 
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{t is neceflary to add that the appearance of 
the wifdom teeth fometimes occafions a vaft 
deal of uneafinefs and pain, particularly when 
they are formed immediately under the zygo- 
matic procefs of the lower jaw or tubercle 
of the upper; this happens where the 
jaws do not extend fufficiently fo as to allow 
a regular difpofition of the teeth, the gum 
being fqueezed and bruifed by the frequent 
motion of the jaw in chewing, becomes in- 
flamed, amazingly tender and painful. Lanc~ 
ing or cutting out part of the gum over the 
tooth fometimes gives relief. But Mr. Hun- 
ter and other modern furgical writers being ex- 
pert at operating, recommend (in thofe cafes 
where lancing the gum does not give relief) to 
have the wifcom tooth taken out, expert indeed 
they muft be who could take out a tooth int 
fuch a fituation, nor could it be effeéted with- 
out tearing away a confiderable portion of the 
coronoid procefs or jaw. What I have found 
an{wer every intention in fuch cafes, is to take 
out the middle Grinder, the wifdom tooth foon 
after moves forward into the place of the for- 


mer ; and the violent fymptoms of courfe ceafe, 


SUPPLEMENT, 


SomE time previous to the publication of 
my inaugural differtation in September, 1798, 
whilft afifting Do€tor Munro, jun. to arrange 
fome of his father’s valuable preparations of 
the teeth, I obferved amongft them an ele- 
phant’s grinder, and at once difcovered its 
beautiful ftructure and likewife the manner of 
its formation. In order to afcertain thefe faéts 
I got permiffion from the Doétor after my 
own plan to have a longitudinal fection made 
of it and afterwards polifhed, one half of which 
he kindly prefented me with. I immediately 
fhowed and explained its ftruGture, &c. to 
my learned friend Doétor Rutherford and alfo 
to Do&tor Munro, fen. as well as many other 
gentlemen. A drawing was copied from it 
by Mr. Alfton, which I eftrified to an ingeni- 
ous artift Mr. Scott to engrave for me, the 


N plate 
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plate of which I intended to have annexed to 
my thefis, but found it could not be finifhed 
in time for the graduation, of courfe I referv- 
ed it for the prefent work. 


At this period John Corfe, Efg. came down 
from London to Edinburgh, and as he had 
made many interefting and valuable obferva- 
tions in the Eaft Indies on the ceconomy and 
natural hiftory of the elephant, and alfo on 
their mode of dentition, Doétor Munro fen. 
mentioned to him the difcoveries I had made 
on the ftru€ture and formation of the teeth in’ 
general and particularly on the grinders of 
the elephant, and fhortly afterwards was kind 
enough to introduce me to him. Mr. Corfe 
told me he was not at all acquainted with the 
ftruGure of the elephants teeth nor indeed 
with the ftru€ture of the teeth of any grami- 
nivorous animal, that his object alone was to 
- point out what he faid he had difcovered, 
{cil. “ The mode of dentition of the elephant, 
“ or the progreflive motion of one grinder 
“ into the place of another in proportion as 


“ the anterior one is worn aways” Accord« 


Ing 
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ing tO appointment we met at my apartments 
in order that I might demonftrate my prepa- 
rations of the teeth in general to Mr. Corfe: 
which I did, and alfo explained to him how a 
fection fhould be made of an elephants grinder 
to fhow its internal ftruCure, a fection fimilar 
Mr. Corfe confefled he never before faw. 
Dogtor Munro, jun. and my friend Door 
William Armftrong were prefent at this de- 
monfiration. Mr. Corfe told me he would 
undoubtedly do me juftice, and that he would 
mention my difcoveries of the ftru€ture and 
formation of the elephants grinders in his in- 
tended publication on the different {pecies of 
Afiatic elephants and their mode of dentition. 


~ Mr. Corfe requefted me to meet him in 
London, and that he would give me permiflion 
to prepare, in any manner I pleafed, feveral 
valuable preparations of the heads of elephants 
he had collected and brought from the Eaft, 
and to publith drawings from them according ~ 
to my own plan ; unfortunately I could not at 
that time take advantage of his kind offer. 


N 2 Mr. 
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Mr. Thomas Blizard of the London Hof= 
pital was in Fdinburgh nearly at the fame 
time, to whom alfo I demonftrated my pre- 
parations: 


‘The engraving of the elephants grinder bes 
ing finifhed in October 1798, I gave impref> 
fions of it to Doétors Munro, Rutherford, 
Armftrong, &c. and to Mr. John Bell, Mr. 
Alexander Ramfey, and many other gentle- 
men. Mr. Corfe had left Edinburgh previous 
to this period. | 


Having returned to Dublin in November 
1798, I determined as foon as poffible to vifit 
London and avail myfelf of Mr. Corfe’s gene- 
rous offer, but could not arrange my affairs fo 
as to go there until September 1799. On 
my atrivalin London I immediately waited 
on Mr. Corfe, and found to my very great 
aftonifhment as well as difappointment, that 
he had already publifhed a feGion fimilar to 
mine of an elephants grinder, without once 
mentioning my name as having originally 


difcovered its flru€ture and formation, and 
alfo 
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alfo fome other of my obfervations which 
fhall afterwards be noticed *. Mr. Corfe en- 
deavoured to apologife to me for this condua, 
by faying, that he had explained my obferva- 
tions to Mr. Everard Home of London, and 
alfo that he had put my thefis (a copy of which 
J prefented Mr, Corfe) into his hands, Mr, 
Corfe therefore fuppofed Mr. Home would 
have mentioned my difcoveries in his intended 
work which was to have been added as a {up- 
plement to Mr. Corfe’s. However on looking 
over Mr. Home’s work +, I was not a little 
furprifed to find that he (Mr. Home) had 
publithed moft of my difcoveries as his own, 
re{pecting the teeth of graminivorous animals, 
and artfully contrived to alter fome of the 
the terms I made ufe of ; for inftance; what I 
have uniformly called bone Mr. Home calls 


ivory, and what I have called the crufta 


* Mr. Corfe’s obfervations on the different 
‘{pecics of Afiatic Elephants. Tab. XII. Philofophical 
Tranfactions for 1799. 

+ Mr. Home’s obfervations on the StruGture of the 
Teeth of graminivorous quadrupeds. Philofophical 


Tranfactions for 17¢9. 


petrofa 
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petrofa Mr. Home calls bone. He has of 
courfe avoided mentioning my name or refer- 
ing to my thefis. 


Having brought to London with me a few 
impreffions of the plate reprefenting my fecti- 
on of the clephants erinder, I prefented them, 
and at the fame time explained this illiberal 
tranfation and my priority of claim to the 
difcovery of the ftruQure and formation of 
the teeth of graminivorous animals in general 
to feveral of the firft medical characters I had the 
honor of being introduced to, and alfo to that 
liberal patron of fcience the prefident of the 
Royal Society, Sir Jofeph Banks. This in 
fome meafure reconciles me to the unforefeen 
delay of its appearing previous to this period. 
I have alfo to add the pleafing refleGtion of 
my priority of claim being eftablifhed and 
fupported by the Univerfity of Edinburgh. 


It now remains for me to expatiateca little 
on both thefe works, (fcil. Mr. Corfe’s and 
Mr. Home's) and to explain the ftru€ture and - 
formation of the elephants grinders, which 


(notwithftanding 
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(notwithftanding the advantages Mr. Corfe 
and Mr. Home have had in the poffeffion of 
my thefis and obfervations) neither of them 
as yet perfectly underftand; and although | 
have had an opportunity of feeing all Mr. 
Corfe’s and Mr. Hunter’s valuable prepara- 
tions I do not find it neceflary to deviate in 
the flighteft degree from the manner in which 
I originally explained their {tructure and for- 
mation to Mr. Corfe. 


As many very valuable and interefting ob- 
fervations have been made by feveral authors 
en the different {pecies of elephants, their 
mode of dentition, as well as the ftructure and 
formation of their grinders, moft of which 
were publithed in the Philofophical Tranfacti- 
ons about the beginning of the laft century, 
I fhall occafionally refer to them. 


I mentioned to Mr. Corfe in Edinburgh, 
that the pulp of an elephants grinder was di- 
vided into a number of conical proceffes, and 
that duplicatures of the invefting membrane 
pafled down between thefe procefles to form 

| the 
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the cortex flriatus—that offification com- 
menced on the higheft point or points of thefe 
procefles, and formed conical bony {hells on 
them, which extended downwards for many 
inches previous tothe junction of their fides— 
that as foon as the bony fhells were percepti- 
ble the internal Jamella of the invefiing mem- 
brane began to depofit the foft earthy matter 
of the cortex ftriatus on their external and 
upper furface, and that as foon as it was cryftal- 
lized on the upper part of the fhells, the in- 
vefting membrane affumed a different mode 
of action and began to depofit a crufta petrofa 
on their points and fides, in order to fill up 
the interftices or fpaces between the fhells 
where the membrane paffed down to form the 
cortex ftriatus, in a fimilar manner tothofe of 
the horfe—that previous to the appearance 
of the tooth through the gum, one continued 
line of the cortex ftriatus could be traced as 
far as the offification and juntion of the fides 
of the thells were complete, but that in pro- 
‘portion as the tooth came into ule and was 
_ worn down by grinding, the connexion of the 
cortex ftriatus, as well as that of the crufta 
petrofa, were cut off, that then the crufta pe- 


trofa 


~ 
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trofa and bony part appeared alternately be- 
tween the ridges or plates of the cortex ftriatus 
on its grinding furface—that as offification 
advanced the pulp extended and fent off pro- 
celles to form roots, that the tooth rofe and 
continued to rife by the formation and addi- 
tion of new bony matter to the roots, in pro- 
portion to the detrition of the grinding fur- 
face, until the entire tooth was worn away— 
that the crufta petrofa was depofited on the 
external furface of the tooth as long as any 
portion of it remained within the jaw—that 
the junction of the fides of the fhells and 
plates of the cortex ftriatus was in every ref- 
pect fimilar to what I had obferved in the 
teeth of other graminivorous animals, 


_ I then fhowed and explained to Mr. Corfe 
my fection and drawing of the elephants 
grinder as reprefented in Tab. VIII. the tooth 
being perfectly formed and a confiderable 
portion of it worn away by grinding. The 
cruita petrofa is reprefented externally, which, 
the figures 1, 2, 3, 4, &c. denote. . ‘One con- 
tinued winding line of the cortex ftriatus can 


be 
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be traced commencing at e, until it is cut off 
by grinding as at c. The bony part on which 
the fibres of the cortex ftriatus are arranged 
appears wavy as at a, and the junction of the 
bony fhells and cortex ftriatus 1s fhown at 
d.d.d. The plates of the cortex ftriatus at 
12, had been originally nearly as long as 
thofe at the oppofite fide, and the veffels 
entered the hole at 4 to nourifh the remains 
of the pulp contained in the cavity of the 
tooth; the roots are {fufficiently diftind. I 
fhall now requeft the candid reader to com- 
pare this plate with that of Tab. 12. of Mr. 
Corfe’s work, and alfo with Tab. xiii. xv. and 
xvii. of Mr. Homes. Alfo to compare Fig. 
5. Plate 5. of my thefis, with that of Mr. 
Corfe’s, Tab. viii. Fig. 1. and 2. from which 
figure the idea of both thefe were taken, to 
fhow the junction of the bony fhells, and 
how the pulp becomes feparated from the in- 


vetting membrane. 


{ mentioned in my thefis, (page 81), that 
the crufta petrofa was much harder and more 


brittle than the proper bony part of a tooth, 
but 
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but lefs hard and brittle than the cortex ftriatus, 
and that of courfe it did not wear down fo 
faft as the bony part. In this probably I have 
been too nice, for in one cafe the crufta pe- 
trofa wears fafter than the bone, in another 
the bone wears fafter than it, and although in 
the cow, fheep, &c, it is more brittle than the 
bony part, in other animals it may not be, 
- nor is it fo hard on the tufks of the {permaceti 
whale, fea cow, nor even on. the grinders of 
the elephant, | 


In one of the interviews I had with Mr. 
Corfein London, and at which Do€tor William 
Armftrong was prefent, he faid the reafon why 
he did not mention the fubftance I called the 

crufta petrofa in his work was, that in about a 
month after he had feen me in Edinburgh, 
he had feveral converfations with Mr. Home 
in London on this fubject, and that on fhow- 
ing Mr. Home my thefis and his valuable 
preparations (the phyfiology of which Mr. 
Home at that time was not well acquainted 
with) .Mr. Home faid the fubftance I called 
the crufta petrofa was not materially different 


from 
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from common bone, and that it would be 
found fofter than the centers of the ftrata com- 
pofing the grinder ; and becaufe, on polithing 
a fection of one of the elephants grinders, this 
fubftance was found fofter than the bone, Mr. 
Corfe faid he gave up the idea of a third {ub- 
{tance entering their compofition. This is a 
flimfy excufe indeed, for as I mentioned in 
my thefis the crufta petrofa differs in colour 
as well as texture and formation from the 
other two component parts of the tooth, {cil. 
the cortex ftriatus and bone. Mr. Corfe 
however in his work has altered the appella- 
tions I made ufe of and flyly marks the three 
different component parts of the tooth; for in- 
{tance, in explanation of Plate xii. he calls the 
erufta petrofa the bony cruff, and the proper 
bony part of the tooth he calls the bony matter. 
Explanation of Plate xii, FF. GC. H, 


After this fimple ftatement of facts Mr, 
Home has the modefty to affert, “ From thefe 
“ two fources (viz. Mr. Corfe’s obferyations 
“ and preparations, and alfo preparations of 
“ the elephants teeth preferved in {pirit in 


“"Iviy, 
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“Mr. Hunter’s colle@tion) I was enabled to 
procure every information that was requir- 
ed, to explain the ftru€ture of the elephants 
teeth and to point out the general principle 
upon which all teeth are formed that have 
the enamel intermixed with the fubftance 
of the tooth ; a /ubjeét, as far as I am ac- 
guainted, not hitherto invefligated.” Myr. 
Home adds, “ I was defirous that the facts 
“which I bad difcovered refpecting the 
“ firuéiure of the elephant’s teeth, fhould be 
“introduced into his paper, to render the 
account more complete: this offer, Mr. 


Corfe however declined, not choofing to 
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bring forward any thing that was not whol- 


ly his own*.”’ Did Mr: Home fuppofe 
that my difcoveries and obfervations on the 
teeth of man and various animals (becaufe 
they were publifhed in a thefis) would be 
thrown afide and not noticed? Did Mr. Corfe 
and Mr. Home fuppofe I would not, or could 
not vindicate my own priority of claim and 


66 


* Mr. Home’s obfervations, &c. Philofophical 
Tranfactions for 1799, page 1 and 2. 
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make this tranfaction public? I do it in fup- 
port of fcience, more than for my own cele- 
brity ; I do it to put a ftop if poffible to fuch 
plagiarifms, and give a zeft to thofe who are 
engaged in the ftudies of Nature. 


To enter into a full refutation of many of 
the principles laid down by Mr. Corfe and 
Mr. Home would be foreign to my preient 
purpofe, I cannot however pafs over fome of 
their remarks and erroneous ideas. Mr. Corfe 
fays, (page g) “ A grinder is compofed of f{e- 
* veral diftin& laminz or teeth, each covered 
‘¢ by its proper enamel; and that thefe teeth 
“* are merely joined to each other by an inter- 
“ mediate fubftance aCting like a cement.” 
This was the opinion of the celebrated Ray *. 
It was alfo the opinion of Dodtor Patrick Blair, 
who has difplayed great anatomical knowledge, 
perfeverance and accuracy, in his diflection of 
an elephant that died at Dundee in Scotland, 


*cé Plurimi dentes in os folidum et durum ita infix: 
ss funt, ut cum eo et inter fe unum et continuum cor- 
‘© pus efliciant.” Synopfis Animal. Quadruped. 
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An. 176. He very nearly difcovered the 
ftructure and formation of their teeth, but calls 


the bony fhells the rudiments of the teeth *. 
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Several of which rudiments he obferved 
lying ftratum fuper ftratum or placed per- 
pendicularly acrofs the jaw, they were two 
or three times interfeted by membranes 
whereby they could be disjoined, but aftér 
he had taken out feveral of thefe rudiments, 
he obferved no more fuch {eparation, 
Where the ligaments ceafe they become ex- 
tremely folid and ponderous, and at their 
upper extremity half round and fometimes 
formed into digitations, from which there 
run feveral ridges and fulci +. Tis obferva- 
ble, that at their upper extremity there is a 
lamina, which being convex toward the 
jaw, and concave toward thefe rudiments of 


teeth, does as it were knit their folid extre- 


* Philofophical TranfaQtions abridged by Henry Jones, 


Vol. V. Part I. Page 120. 


t Tab. ix. Fig. 2.4 4. of my Effay, this drawing of 


one of the rudiments or rather fhells was copied accu- 
rately from Plate vi. Fig. go. of Doétor Blair’s, it is not 
however near the natural fize, 


mities 
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«© mities together, before they appear without 
“ thejaw.” It was likewife the opinion of 
Doctor T. Molyneux*, Tentzelius fT, and 
others. 

If an elephant’s grinder was compofed of 
feveral diftiné: teeth and if each of them 
were covered by its proper enamel, there 
fhould have been different pulps and mem- 
branes to form each tooth : but it is not fo, there 
is (as I told Mr. Corfe) but one pulp which is 
divided into a number of conical procefles, and 
in proportion as the anterior procefles are offifi- 
ed, the pulp fends backwards a certain num- 
ber of additional proceffes, to enlarge the tooth, 
fuch as are noticed in my thefis, page 78. If 
likewife a grinder (or cafe of teeth) as Mr. 
Corfe calls it, was formed of a number of teeth 
merely cemented together by an intermediate 
fubftance, there could not be that beautiful 
winding and continued line of the cortex 
ftriatus over the bony part which I difcovered, 
and which .is reprefented in Plate ix. Fig. I. as 


* Philofophical Tranfactions abridged, Vol. IV. Part 
Il. Page 238. 
+ Ibid. Vol. I. Page 440. 
far 
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far asthe junction of the fides of the thells is 
complete, and which connected line as well as 
the arrangement of the fibres of the coftex 
ftriatus Mr. Corfe and Mr. Home have repre- 
fented after my plan, although the fibres of 
the cortex ftriatus, owing to the peculiar ar- 
rangement of them, are not fo diftin@ ina 
{eGtion or fracture of an elephant’s tooth, as in 


 thofe of the cow, &c. 


I have fhown that Dr. Blair in a certain 
degree noticed the fubftance I have called the 
crufta petrofa in the elephants grinders, but in 
addition to his ingenious remarks I will add 
thofe of the Rev. Mr. Morton, which are in- 
roduced in Sir Hans Sloane’s. Effay on the 
teeth and bones of elephants*. Mr. Morton 
fays, “ ‘The grinder whole, or however all 
“ the pieces of it [could find (for it was broken 
“ into three or for in taking it up) being put 
“ together as they grew, exhibit thirteen or 


* Philofophical Tranfactions abridged, Vol. VI. Part 


“TI. Page jo. 


Oo “ fourteen 
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near as broad at top as at the root, 
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fourteen parallel lamella ; each of whick 
extends the whole length and almoft the 
whole thicknefs of the tooth ; and of thefe 
for the main itis compofed. But in a live 
or perfect tooth thefe lamella do not appear 
fo plainly, being in part crufted over with a 
white offeous cruft or integument, which in 
this foffil tooth is almoft wholly perifhed 
and gone, infomuch that the lamelle are 


more expofed to view. From the root to 


' the top in the longeft part, which is near the 


middle of it, it is juft feven inches long. 
None of the lamelle are contiguous ; there 
interpofes betwixt them a thinner plate of a 
white colour and a laxer texture. Three 
or four of the outmoft at one end of the pile 
appear undulated at the top of the tooth, are 
and 
have a blunt ending. The reft of them are 
by degrees contracted to a point, are gradu- 


: ally fhorter and fhorter to the other extre- 


mity ‘of the pile, and alfo bend a little over 
one another. And each of them, as it ap- 


proaches the top divides, as it were, into 


 feveral {mallex teeth.” This defcription of 


Mr. 
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Mr. Morton’s is very accurate and concife air 
he had made a feétion fimilar to mine, he 
would have noticed the three component parts 
of which an elephant’s tooth confifts ; the fub- 
{tance I have called crufta petrofa he calls the 
offeous cruf?, but did not underftand the man- 
ner of its formation ; in this refpeét Dr. Blair. 


was better acquainted with the fubjed. 


I have mentioned in my thefis, page 81, 
that the invefting membrane, after it had depo- 
fited and perfected the cortex ftriatus on the 
teeth of graminivorous and ruminant animals, 
affumed a different mode of aétion, and depo- 
fited the crufta petrofa—that the upper grin- 
ders in general of the horfe remained fuffici- 
ently long under the gum to allow the internal 
cavities to be filled with the crufta petrofa, 
otherwife they would be filled with broken 
particles of the teeth and food, as they are in 
the cow, fheep, deer, &c. the nourifhment 
being cut off from the internal duplicatures of 
the membrane by the appearance of the tooth. 
But asan elephant’s grinder is differently con- 
itructed, the procefles of its pulp and fhells - 

| O 2 being 
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being placed almoft perpendicularly acrofs the 
- jaw, and the interflices between them extend 
from one fide of the focket to the other, the in- 
ternal duplicatures of the invefting membrane 
continue to be nourifhed from the fides, even 
after the upper part of the tooth has been per- 
fected, and that part of its membrane wafted 
by the appearance of the tooth through the 
gum. ‘This beautiful contrivance was necefla- 
ry, otherwife as the proceffes of the pulp elon- 
gate and the bony fhells extend downwards 
on them many inches previous to the juncti- 
on of their edges, the upper part of the cavity 
or interftice between them would be filled by 
the crufta petrofa, whilft the lower part of it 
would be empty, which fometimes, tho’ feldom, 
happens in the upper grinders of the horfe. 
The tooth would not be fo ftrong or lafting 
as it is, nor would the earthy matter of the 
cortex ftriatus be perfetly cryflallized down 
to the junction of the fhells, but remain in a 
foft fiate. | 


As the lower and alternate edges of the 
fhells muft.be joined, previous to the depofi- 


tion 


(291 \) 
tion and cryftallization of the cortex ftriatus 
on that part of the tooth, a {pace is feen in 
Tab. ix. Fig, 1. alittle above a. which was 
not at this period filled by the crufta petrofa. 
in this growing tooth with which Mr. Corfe 
was liberal enough to prefent me) feveral of the 
pofterior fhells were as yet quite feparate, fec- 
tions of two only of them are reprefented, 
which will give an adequate idea of the others, 
excepting that they are progreflively {maller ; 
the number of thefe fhells varies according to 
the kind of tooth or age of the animal, being 
from four to twenty-three*. In foffil teeth 
{ have however counted thirty-four of them. 
In proportion as offification advances and the 
cortex ftriatus is perfected, the crufta petrofa is 
depofited, fills up the interftices between the 
fhells, and nites them in a certain degree at 
the upper part a long time previous to the 
junion of the edges of the fhells at bottom, 
this muft neceflarily happen on account of 
the gradual progrefs of the formation of the 
tooth, and which can be eafily underftood by 


* See Mr. Corfe’s Obfervations, page rr. 
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viewing Plate ix. Fig. 1. If the thells, as Mr 
Corfe fays, were different teeth and merely ce- 
mented together by the crufta petrofa, it would 
pafs down quite through the entire fubftance 
ofthe tooth ; but it does not, it terminates at 
the jufdtion of the bony fhells and plates of 
the cortex ftriatus. The crufta petrofa ferves 
a purpofe fimilar to that noticed in Chapter 
VII. with refpéect to the teeth of the horfe, 
&c. it extends confiderably beyond the thells 
and renders the interftices between them 
fmooth, as Mr. Morton well obferves. In 
proportion as the alternate edges of the thells 
unite, they compléte the body of the tooth 
from which the roots ¢éomménce: the tooth 
reprefented in Tab. ix. was not fufficiently 
advanced to have roots formed, but in Tab. 
viii, they are reprefented perfeally formed, 
which gives a fufficiently accurate- idea of. 


them. 


In proportion as the rudiment of the firft 
grinder is tolerably advanced, its membrane 
fends backwards a procefs to form a fecond, 
(and from the fecond to the third, and fo on,) 

both 
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both of which are at firft contained in the 
fame focket, but as offification advances they 
become feparate: a hole of communication 
however is preferved, through which the 
connecting membrane pafles. This connexion 
Mr. Corfe fpeaks of (page 14,) and borrowed 
the idea from my obfervations, but did not 
mention it as my difcovery, becaufe Mr. 
Home told him “ he did not think it worthy 


of notice.” 


Dr. Moulins, Dr. Blair, Dr. T. Molyneux 
and many others were very much at a lofs to 
determine the number of grinders an elephant 
in general ought to have, on account of the 
irregular fituation of the teeth in different ele- 
phants, and alfo the ufe of thofe they obferved 
in an incipient ftate ; Dr. Moulins fays in his 
anatomical account of the elephant acciden- 
tally burned in Dublin in the year 1681, 
(London 1682) page 4o. “ There were be- 
“ fides the tufks only four teeth in each jaw, 
“ two in every fide, he had no _ incifores. 
“ The length of each of the inner teeth of 
“« the lower jaw was about fix inches and a 


“ half 


66 
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half, but the outward of the fame jaw was 
only one inch and three quarters long. 
The length of the hinder tooth in the right 
upper jaw was four inches, but that of the 


oppofite was but three, the two outward 


‘ teeth of the upper jaw were fomewhat long- 


‘-er than. thofe of .the-under, the ereateft 


breadth of the teeth was two inches and three 


* quarters, the height of .the teeth above. the 


jaw was about one inch and three quarters.” 


Dr. T. Molyneux ingenioufly obferves*, “ It 


4 


66 


66, 


& 
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‘appears that the number of molares in the 


elephant is not ‘certain ; and although by 


‘the obfervations of Mr. Du Verney, Dr. 
¢. 


Moulins, and Dr. Blair, who difleted three 
different elephants, it appears that each of 
them had eight molares, yet in the divifion 
of them nature obferves no rule; for Dr. 
Moulins found that in the upper jaw the 
inner tooth on one fide was bigger. than its 
fellow, and Mr. Du Verney and Dr. Blair 
had ‘on both fides the much greater tooth 


* Philofophical Tranfactions abridged, Vol. IV. Part 
I, page 244. 


/ “ outwards : 
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outwards: whereas the Weltminfter fkull, 


on the contrary, has only a fmall one out- 


wards, and the much greater grinder within. 
In this fkull there were only fix teeth, viz. 
one in each lower jaw, and two in each of 


the upper; the upper {mall teeth are much 


worn by grinding, and both together are 


about an inch longer than thofe of the un- 
der jaw ; the upper teeth have a convexity 
which anfwers to the concavity of the un- 
der teeth, a circumftance not obferved by 
any one elfe.” Itis fingular that Dr. Moly- 


meux did not benefit by the remarks of Dr. 


Blair on this fubjeé&t, molt of which are very 


interefting. Dr. Blair fays, (page 116, 117 and 
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-121,) In the upper jaw there are two teeth 


at each fide, the back one-of which does not 
erind, but ferves, as it were a wedge, to keep 
the anterior firm in its place. Dr. Moulins 
takes no notice whether the hinder teeth of 
the upper jaw grind or not; but here as I 
have faid, not only both the hinder teeth are 
free from grinding, but alfo part of the fore 
teeth (tooth he means) of the left fide. The 
fituation of thefe teeth, for what I know, is 


“ peculiar 
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* peculiar to this animal. The teeth of thie 
“* lower jaw exceed thofe of the upper about 
“ two inches in length, by which it appears 
“ that the motion of the lower jaw muft be 
“ very great in maftication, and that the ele- 
“ phant for the moft part moveth the jaw 
“ from behind to before ; and fearcely from 
“ one fide to the other, as in animals that ru- 
*¢ minate.or chew the cud.” This laft obfer- 
vation of Dr. Blair’s is perfectly juft with 
refpe& to the motion of the under jaw in 
erinding, the fockets and condyles of theit 
jaws are beautifully conftructed for this pur- 
pofe, and although the upper teeth of the cle- 
phant defcribed by Dr. Molyneux were longer 
than thofe of the under, it very feldom hap- 
pens fo, if my recollection does not fail me. 
The motion of the under jaw of the beaver is 
fimilar to that of the elephant, and although 
the rabbit, hare, &c. move their jaws likewife 
from behind to before, they poflefs in addition 
a confiderable lateral motion. Dr. Blair adds, 
(page 121) “ Before we quit the lower jaw, 
“ | hope it will not be impertinent to enquire, 
“ whether or no thefe rudimenta dentium may 


be 
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« be fuppofed in procefs of time to defcend and 
“ expel thofe teeth already formed, and fucceed 
“ in their place.” The ingenious Dr. Blair, 
having had but one elephant to examine, could 
not follow up this idea, he reafons rather againft 
the poffibility of its taking place, and adds 
many arguments pro and cow too numerous to 
infert. Mr. Corfe, however, claims the entire 
merit of this difcovery ; I think he ought 
to have noticed Dr. Blair’s obfervations and 
fhould not fay, ‘ The ingenious Dr. Blair, 
« far from fufpecting a regular fucceflion of 
‘* the srinders, attempts to prove fuch fuccefli- 
“ on to be impofiible. He is equally erro- 
“ neous in many other refpects, (page 10).” 
Mr. Corfe however has (by the very great ad- 
vantages he pofleffed, and the great induftry 
exemplified in colleGing fo many heads of 
elephants of diiferent ages,) thrown preat light 
on thisidea of Dr. Blair’s, and cleared up the 
difficulties the older writers laboured under, 
refpecting the number and fituation of the 
teeth in different elephants, and obferves, 
(page 13,) “ An elephant. may at one period 
“‘ have only a fingle grinder in each fide of 


« either 


Gees 


© either jaw, ‘Mr. Corfe I fuppofe means in 
.* ufe) at another period, there may be one and 
*‘ part of a fucceeding grinder ; even a ftill 
“ greater variety in the appearance of the 
“¢ erinders will take place according as the an- 
** terior one is more or lels worn away and the 
** wafte fupplied by its fucceflor.” Thefe facts 
are beautifully exemplified in plates annexed 
to Mr. Corfe’s work. 


Mr. Tenon has publifhed an account of his 
obfervations on the ftructure and formation of 
the teeth of graminivorous animals, particularly 
the horfe, inthe Mémoires De L’Inftitut Nati- 
onal des Sciences et Arts, Paris, Thermidor 
an. WI. anfwering to the year 1798 of our 
tile, fome {hort time previous to my thefis 
being printed. He notices the fubftance I 
have called the crufta petrofa and calls it the 
cortical offeux or fimply cortical*, the other 
two component parts he calls bone and ena- 
mel. He has taken confiderable pains to af 


. ®* Tom. -premier. Sciences Mathematiques et Phy- 
fiques, page 568. 
certain 
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certain and point out the age of a horfe by the 
wearing down of his front teeth, the fruGure 
of which he feems better acquainted with than 
that of the grinders, he gives drawings and 
fetions of the firft but no feions of the lat+ 
ter, and does not obferve the difference between 
the upper and lower grinders ; his work how- 
ever contains many ingenious obfervations, 
and although he did not enter with fufficient 
minutenefs into either the ftruGture or manner 
of formation of their teeth, yet his work merits 
particular attention. With refpect to the 
manner and formation of the crufta petrofa, 
he fuppofes the inveftine membrane becomes 
offified, he was aware however that the enamel 
was firft formed, and fays, (page 611) “ Que 
* Ja formation de l’émail précéde l’offification 
‘‘ de la membrane gui produit le cortical.” 
I have afferted that the crufta petrofa is merely 
a depofition by the membrane ; if the inveft- 
ing membrane was offified, the body of the 
tooth would not have an external periofteum : 
the ufe of the crufla petrofa and membrane I 
have frequently noticed. Mr. Tenon likewife 
obferves, that the crufta petrofa is fofter than 

the 
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the bony part, and mentions it is to be noticed 
on the grinders of the elephant, &c. 


This effay of Mr. Tenon’s was in the library 
of a friend of mine in London fome months 
previous to my vifiting that place in September 
1799, whether Mr. Home faw it or not I can- 
not pretend to fay, he has however hit on the 
idea of Mr. Tenon with refpeét to the forma- 
tion of the crufta petrofa, for he fays, (page 7) 
“ ‘The intermediate fubftance which may be 
** called bone, was formed upon a fpecies of 
“ ligament fituated immediately underneath 
“ the gum.” This fubftance (the crufta 
petrofa) differs materially from bone, for it 
is neither fibrous nor lamellated, nor are 
thin feétions of it near as tranfparent as 
thofe of bone, and although Mr. Home 
fays, (page 5) “ It proves to be fimilar, 
“fin its texture and formation to common 
* bone,” yet in another part of his work he 
contradicts himfelf, for he well obferves, (page 
21) “In the bony part (fcil. the crufta petrofa) 
“ there are no diftin@ fibres nor laminzx.” 
The name I have annexed to this fubftance, in 
order to diftinguith it from the other component 


parts 
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parts, I do not think neceflary to alter, if i 
did I would adopt that of the offeous cruft 
given it by the ingenious Mr. Morton. Mr. 
Home endeavours to apologize for Mr. Hun- 


ter’s not difcovering the ftructure and forma- 


tion of the teeth of graminivorous animals by 


faying, (page 7 and 8) “ To fhow the figured 


appearance on the grinding furface of horfes 
teeth, Mr. Hunter rendered them black by 
means of fire, which did not affect the ena- 
mel, fo that the white lines of the enamel were 
beautifully diftinét on the black ground : 
but the bony part and the fubftance of the 
tooth were equally coloured, and had an uni- 
form appearance. ‘The examination of thefe 
preparations led him to believe, that the 
horfe’s tooth confifted of only two fubftan- 
ces, the tooth itfelf and the enamel.” Mr. 


Home’s theory with refpect to the formation 
of the cortex {triatus is rather curious, he fayss 


(page 4) “ This pulp is inclofed by a capfule, 
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the cavity of which, while the tooth is erow- 
ing, is filled with a vifcid fluid, fimilar to 
the fynovia of joints ; and this fluid, by the 


abforption of the thinner parts, becomes in- 


“s {piffated 
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* {piflated to a proper ftate for cryflallization, 
“ fo as to form the enamel, which adheres to 
“ the furface of the tooth.” I hall juft afk 
Mr. Home, what depofits the mucilaginous 
fluid ? to anfwer for him, the invefting mem- 
brane. My ideas and, the faéts I have difco- 
vered on this fubject are fo frequently noticed 
in this eflay, that they need no recapitulation, 
If Mr. Home’s ideas were juft, how does it hap- 
pen that in the incifores of fome animals fuch 
as the beaver, &c. only one fide of the tooth 
1s covered with the cortex ftriatus, although 
the body of the tooth was furrounded by the 
invefting membrane ? 


With refpect to the different {pecies of ele~ 
phants, Mr. Corfe and Mr. Home might have 
referred to the ingenious cbfervations intrc- 
duced in Dr. Blair’s work (page 110) by Ta- 
vernier on the difference between the elephants 
in India and thofe of the ifland of Ceylon; 
and alfo Mr. Strachan’s obfervations on the 
method of taking and taming wild elephants 
in Ceylon, and their different fpecies * .With 


* Philofophical Tranfa¢tions abridged, Vol. V. Part 
II. page 176. 
refpect 


( 213 ) 
refpect to Plate xvi. of Mr. Home’s obferva~ 
tions, which he gives to mark the difference 
between the Afiatic and African elephant’s 
tooth, he will meet drawings precifely fimilar 
given by Dr. F. Molyneux in the fourth Vo- 
‘lume of the Philofophical Tranfactions abridg- 
ed, Part II. Plate III. page 252. The diffe- 
rence between the Afiatic and African elephant 
is more fully explained by Cuvier* ; and 
Blumenbach has given drawings of a grinder 
of each in his objets of Natural Hiftory. 
The grinder of the African elephant contains 
a much greater portion of the crufta petrofa 
than the former, the appearance of the grind- 


ing furface is likewife different. 


The grinders, &c. of an unknown animal 
fuppofed extinG@, have been’ found in a foffl 
ftate intermixed with the tufks and bones of 


elephants, near the banks of the river Ohio in 


*Mém. de L’Initit.. Nat. Des Sciences, Paris, 
Fructidor An. VIL. Mémoire fur les Efpéces D’Elc- 
phans vivantes et foliles, par le Citoyen Cuvier. Vi. 
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North America, accurate drawings of their full 
fize and a defcription of them are given by 
Peter Collinfon, F. R. S. in the fifty-feventh 
Volume of the Philofophical TranfaCtions for 
1767, page 464.  Thefe teeth were fuppoled 
to belong to another fpecies of elephant, but 
as Mr. Collinfon well obferves, when compar- 
ed with the grinders of an elephant, they ex- 
hibit a very different appearance. They are 
in length generally about feven or eight inches, 
and from three and a half to four inches in 
breadth ; they are formed nearly in a fimilar 
manner to the human grinders, their bodies 
being entirely covered by the cortex {triatus, 
its thicknefs is twice greater than that on any 
other animal’s tooth I have met with, being 
upwards of a quarter of an inch ; the fibres of 
which it is compofed are perfeCtly evident, 
and although it does not pafs down through 
the fubftance of the tooth, the grinding furface 
(owing to the irregular difpofition of the bony 
lamellz) is very rugged. There is not the 
flichteft appearance of a crufta petrofa, fo that 
the tooth confifts of but two fubftances. The 
appearance of the grinders induced the learned 

Dr, 


: 
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Dr. William Hunter to rank this creature 
amongtt carnivorous animals, but the celebrat- 
ed Camper differs from the Dottor, becaule 
the incifores and cufpidati are ‘wanting in this - 
beaft, which are the principal charaCteriftics of 
carnivorous animals: Mr. Cuvier in fupport 
of Camper’s opinion refers to the rhinoceros, 
whofe teeth in a certain degree refemble thofe 
we have been {peaking of, fo that they fup- 
pofe it lived on the branches of trees, &c. I 
think however it is moft probable the creature 
lived alternately on animals and vegetables, 


and of courfe was omnivorous. 


With refpect to the formation of the tufks of 
the elephant, Dr. Blair well obferves, (page 111) 
“As to their ftruGture, I doubt not but they 
“have been compofed at firft of a mucilagi- 
‘* nous fubftance, as teeth are; and that after- 
“ wards they augment by the appofition of 
“¢ feveral lamine or ftrata, according as the 
“ animal increafes in years.” That they are 
compoled of lamellz placed one within the 
other, Sir Hans Sloane has clearly demon- 


trated, and has given accurate drawings to 


2 {upport 


(42,40: -) 
fupport his opinion *. He fays, (page 24) 


“ The firuéture of thefe tufks, and confe- 
“ quently of ivory in general, is layer upon 
 Jayer or coat upon coat, like the {kins in an 
“ onion, or rather the annual -circles or rings 
“ in trunks of trees.’ The outer lamella 
according to my obfervations is longeft, the 
internal lamella become fhorier and fhorter, 


and the laft formed is fhorteft. 


Concerning the teeth of the Rhinoceros 
I have been incorrect, I have mentioned in 
my thefis (and introduced the remark into the 
prefent Effay, page $7,) that I obferved the 
crufta petrofa on its teeth: this was from re- 
colle€tion, three years intervening fince I faw 
onein London which was ftuffed, and could not 
mect with one of their teeth in Edinburgh, 
‘They are as Mr, Home mentions, (page 19) 
compofed only of two fubftances, {cil bone 


and the cortex ftriatus. 


* Philofophieal Tranfactions abridged, Vol. VI. Pare 
Ill. Page 24. Plate Ill. 
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Mr. Home has not defcribed the ftructure 
of the cow’s grinder as accurately as the inge- 
nious Mr. Clift drew it, he has repretented 
the tooth asit really is, in general compofed of 
four different fubftances, (Tab. xx. Fig. 2.) 
the internal cavities filled with adventitious 
matter are drawn black, the bony part of a 
lighter colour,. the windings of the cortex 
ftriatus are eafily diftinguifhed, and the crufta 
petrofa on the external fides of the tooth is 
reprefented white. Mr. Home obferves, that 
acow’s tooth confifts of but three fubftances, 
and that the internal cavities are filled by the 
crufta petrofa or what he calls bone. This 
is an egregious error, and in one interview [ 
had with him in London [| could not perfuade 
him to the contrary, although he told me he 
had feen my thefis and obfervations on this 
fubje&. A fimilar and greater miftake he 
has committed with refpedct to the grinders of 
the fheep, for their interftices are likewife 
drawn by Mr. Clift black, as they really are, 
(Tab. xx. Fig. 3.) being conftantly filled with 
particles of grafs, clay,&c. Yet Mr. Home 
{ays they are filled by the crufta petrofa, and 


adds, 
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adds, there is none of it on the outfide of the 
tooth, Mr. Home did not underftand that 
in young animals it eafily chips off as I for- 
merly mentioned, which was moft probably 
the cafe in the fpecimen he examined, and as 
fheep are commonly killed early in life and alfo 
cows, the quantity of the crufta petrofa on 
their teeth cannot be in proportion to that on 
an old horfe’s tooth, with which Mr. Home 
compares them. And in the horfe’s tooth 
where part of the cavity had been filled with the 
particles of food, &c. Mr. Home obferves in 
explanation of Tab. xx. Fig. 1. “ The two 
“ holes were probably to give paflage to arte- 
“ ries, and were enlarged by the food falling 
“ into them, and wearing away their fides.” 


Thefe are original remarks indeed. 


I thall now take the liberty of referring the 
Right. Hon. and Hon. the Members of the 
Royal Society to my Thefis, which (by their 
letter of thanks, dated London, May. 9, 1799, 
and figned by their fecretary, E. W. Gray, 
Iifg,) they received from me. And with the 
teflimony of Dr. Monro, fen, in fupport of 


ny 
dh 


Aro, 9 
my priority of claim, I fhall conclude this 
tubject. 


SIR, 


In November laft I received a letter from 
you, dated Dublin, Ofober 25, 1800, in 
which you afked me to mention what you 
fhowed me, in October 1798, relating to the 
ftruGture of the teeth in the elephant. In 
anfwer to this, I can have no hefitation in de- 


claring, 


That in autumn 1798, one of the molares 
of an elephant, which had been for a confide- 
rable time in my pofleflion, was, at your re- 
queft, fawed perpendicularly.—That a draw- 
ing and engraving of this, of its full fize were 
executed by your direction.—That in Odo- 
ber 1798, you gave me a proof of this table, 
which I preferved and which is now before 
me. On one corner of it I find engraved— 
drawn by William Alfton, and on the other 
corner engraved by R. Scott, and under it 


publifoed as the a directs 1798, by R. 
Blake, 
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Blake, M.D. You had painted thofe parts of 
the tooth, which are outfide the plates, of ena- 
mel of a yellow colour ; and you had written 
on the margin, below the table, Ze yellow 


parts reprefent the crufia petrofa. KR. B. 


Once half of the tooth is ftill in my poflefli- 
on, and, with it, a thin fection from the fame 
tooth, in which I have made the diftin@ions 
of enamel, offeous fubftance, and what you called 


crufta petrofa, more evident, by having expof- 
ed it to heat. 


Lam, Sur, 
Your moft obedient fervant, 


Alexander Munro, Sen. | 
Edinburgh, Fan. 25, 1801. 


For Dr. BLAKE. 


EXPLANATION 


WE JLME 


Pee RS 


LABLE I. 


Hic. 1. Reprefents the rudiments of the teeth of 
a foetus, about four months after conception, taken 
from the left fide of the lower jaw, a.a.b.c.c. the 
membranes, &c. of the temporary teeth, a. a. the 
membranes of the incifores, b. the membrane of the 
cufpidatus, c.c. thofe of the grinders, d. the membrane 
of the anterior permanent grinder, e. the gum, f. the vef- 
fels &c. g. g. h. i. k. the bony fhells taken out of the mem- 
branes, g. g. the fhells of the incifores, h. the fhell of the 
cufpidatus, i. thofe of the anterior grinder, which com- 
menced by two points of offification, k. one fhell only 


which was at this period formed on the pofterior 
grinder. 


Fic. 2. Reprefents the left fide of the lower jaw 
of a foetus about five months ; the int 


ternal plate of the 
alveolar procefs being cut away, a. a. b. c. c. the mem- 


branes 


Gegeo +4 


branes of the incifores, cufpidatus and temporary 
grinders, a. a. the membranes of the incifores, b. the 
membrane of the cufpidatus, c. c. thofe of the grinders, 
d. the membrane of the anterior permanent grinder, e. 


the veflels, &c. 


Fic. 3. Reprefents an internal view of the rudi- 
ments of the teeth, taken from the right fide of the 
upper jaw of a foetus, between eight and nine months 
old, a. a. b. c. c. the rudiments of the temporary inci- 
fores, cufpidatus and grinders, d. the membrane of the 
anterior permanent grinder, e.e. f. the incipient facs 
of fome of the permanent teeth, e. e. thofe of the in- 
cifores, f. the fac of the cufpidatus, g. g. the gum, 
h. h. i. k. k. the fhells of the temporary teeth feparated 
from the membranes, h. h. thofe of the incifores, 1. the 
fhell of the cufpidatus, k.k. the fhells ot the grinders, 
1. one fhell which had commenced on the anterior per- 


manent grinder. 


Fig. 4. 5, and 6. Different fections of the lower jaws 
and rudiments of the teeth of a child about feven or 
eight months after birth. ‘This preparation had been 
preferved in fpirits of wine, fo that the parts are very 
much contracted, it was not injeCted with wax, but 
made with an intention of fhowing the nerves entering 


the pulps; the condyles, &c. have been entirely cut 


away. 


Fig. 4. Reprefents an external view of it, a.a. the 


e temporary incifores, which had nearly penetrated 


middl 
the 
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the gum, it appears flightly elevated over them, 
b. b. their roots, c. one of the lateral incifores, d. the 
cufpidatus, e. part of the fac of the permanent cufpi- 
datus, f. f. the temporary grinders, g. the anterior per- 
manent grinder, h. the incipient fac of the middle per- 


manent grinder, i. the veffels, nerve, &c. 


Fig. 5. An internal view of the fame preparation: 
in order to fhow the facs of the permanent teeth, part 
of the alveolar proceffes have been cut away, a. a. the 
gum flightly elevated over the middle temporary inci- 
fores, b. b, the connexion, membranes, &c. of the 
middle permanent incifores, c. c. thofe of the lateral 
incifores, d. d. thofe of the cufpidati, e. the comimence- 
ment of the fac of the anterior bicufpis, f. g. the tem- 


porary grinders. 


Fig. 6. a. the fac of one of the lateral incifores 
turned up, to fhow the intimate connexion which fubfilts 
between it and the membrane b. of the temporary in- 
cifor, c. the fac of the middle permanent incifor, d. the 
gum elevated over the middle temporary incifores, e. the 


fac of the permanent cufpidatus. 


Fig. 7. Part of the under jaw ofa child about fifteen 
months old, in which the veffels and nerve foon after 
they entered the common foramen of the jaw together, 
feparated, a. the entrance of the veffels and nerve, 
b. b. the nerve, a fmall branch of the artery accom- 
panies the nerve to nourifh it, c. the principal branch 
of the artery, d. the anterior permanent grinder, e. the 


fac 
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fac of the middle permanent grinder, which appears 
very much contracted, being preferved in fpirits of tur- 
pentine, f. the focket of the pofterior temporary grinder 
which had been taken out, g. the anterior temporary 
grinder, it had appeared through the gum. ‘The fitua- 
tion and connexion of the permanent teeth were not 


preferved in this preparation. 


Vig. 8. One of the incifores of a young pig, the 
veflels of which were filled with fine injection ; part of 
the bony fhell is cut away, to fhow the membrane of 
the pulp and the veflels expanded on its furface, a. the 
membrane and veflels, b. their entrance into the 


fhell. 
Te Aa oie lias be 


Fig. r.and 2. An internal view of the jaws and» 
teeth of a child about four years old, the alveolar pro- 
cefles being cut away; only one fide of each is pericctly 

 reprefented. 


Fig. 1. The upper jaw, a. a. b. b.c. c. d.d. e. e. the 
temporary teeth, a. a. the middle incifores, b. b. the 
lateral, c.c. the cufpidati, d.d.the anterior or fmall 
grinders, €. €. the pofterior or large grinders, f. f. f. the 
foramen incifrvum, feptum palati, &c. g. gh. h.i k. 1m. 
the rudiments of the permanent teeth, g. g. the middle 
incifores enclofed in their proper membranes, which 
pafs upwards through the {mall holes and are laterally 
connected to the membranes of the middle temporary 


incifores, 
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incifores, the internal part of their fockets is not en- 
tirely cut away, h. h. the lateral incifores, membranes 
and connexion, i. 1. the membranes, &c. of the bicuf- 
pides, k. the rudiment of the cufpidatus preffed out of 
the circle and fituated very deep in the jaw; its meme 
brane however pafies up to the temporary cufpidatus, 
], the anterior grinder covered by its membrane, the 
gum has been removed, m. the middle grinder, n. n. the 
pterygoid procefles, o. o. the pofterior nares, p. the gum 
&c. of the right fide not removed. 


Fig.2. The under jaw, a.a.a.a.b.b. c.c.d. the 
temporary teeth, a. a.a.a. the incifores, b. b. the cuf- 
pidati, c. c. the anterior grinders, d. the pofterior 
grinder of the right fide ; ec. -¢. f.-f. g. 9. bh. hoh. hw isi. 
k. 1. the membranes and connexion of the permanent 
teeth, e. e. the membranes, &c. of the middle incifores, 
f. f. thofe of the lateral incifores, g. g. the fame of the 
cufpidati, h. h. h. h. the membranes, &c. of the bicuf- 
pides, i. i. thofe of the anterior grinders, k. the mem- 
brane, &c. of the middle grinder, m. the connecting 
membrane and gum pafling back over the bony partition 
from the anterior to the middle grinder, at the pofterior 
part of which, the veilels at 1. enter to form the wifdom 
tooth, n. the periofteum, veflels and nerves, entering 
the foramen of the jaw and diftributing branches to the 
teeth, nearly at o. the nerve and veflels divide into two 
branches, the principal of which pafs out to the lower 
lip, the others pafs on to the roots of the incifores, Xc. 


p- p. p. the fpongy fubftance of the jaw. 


Fig. 4. 
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Fig. 3. The temporary cufpidatus of a child about 
eighteen months old, furrounded by its proper mem- 
brane and the membrane of the permanent cufpidatus 
intimately conneéted with it, a. the temporary tooth, 
b. the connexion, c. the fac of the permanent tooth, 
the fhell. which was formed in it had been removed. 


Fig. 4. An under temporary incifor of the fame 
child, which had appeared through the gum; the con- 
necting membrane and fac of the permanent tooth are 
reprefented, the bony fhell had been removed, a. the 
body of the temporary tooth, b. the connexion, c. the 
fac. 


Fig. 5. A feétion of the under jaw of a child about 
four years of age, to fhow that the temporary and per- 
manent incifores are at that period contained in perfectly 
diftin€t fockets, a. the body of the temporary incifor, 
b. its root, c. the fac and connecting membrane of the 
permanent incifor pafling through the fmall hole at d. 
and connected to the neck of the temporary tooth, the 
gum is turned up at e. to fhow the connexion, f. the 
fpongy fubftance of the jaw. 


A ae ie ak 


Fig. 1. The jaws of a child about feven or eight 
years old, to illuftrate the increafe of their arches, 
a, a b, b. b. bd. c. & @. c. the temporary. teeth of 

both jaws, a. a. the lateral incifores of the upper jaw, 
| b. b. b. b. 
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b, b. b. b. the cufpidati, c.c.c.c. the grinders. d. d. 
datliededvecen finf. giescye. hehe i. the perma 
nent teeth, d.d. d. d. d. d. the incifores which had 
juft appeared through the gum, e. e. the lateral incifores 
of the upper jaw, f. f. the cufpidati, g. g. g. g. the bi- 
cufpides, h, h. the anterior grinders nearly perfeét, and 
at their proper height above the level of the gum, i. the 


middle grinder. . 


Fig. 2. The upper jaw of a foetus about nine months, 
a. a. a. a. b. b.c. c. d..d. the fockets of the tems 
porary teeth, a. a a, a. the fockets of the incifores, 
b. b. thofe of the cufpidati, c.c. thofe of the fmall 
grinders, d. d. the fockets of the large grinders, in which 
the membranes of the anterior permanent grinders were 
contained, e. e. E. E. f. f. the incipient fockets of 
fome of the permanent teeth, e. e. the fockets of the 
middie incifores, E. E. thofe of the lateral, f. f. thofe 
of the cufpidati, g. g. the palate procefles, h. h. the 
ofa palati, i. i. i. the external plate of the alveolar pro- 
cefles. 


Fig. 3. A carious temporary grinder, and that part 
of the under jaw which contained the rudiment of the 
bicufpis, floughed off from the found Parts, occafioned 
by repeated gum boils,.a. one of the roots and part of 
the body of the grinder, b. part of the jaw, c. the fur- 
face where the fecond root of the grinder was fituated, — 
d. the focket, e. the bicufpis, removed from the 
focket. sh : | 


Fig. 4. 
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Fig. 4. Alateral temporary incifor and cufpidatus 
joined together, one cavity ferved both for the admiflion 
of veffels, &c. a. the incifor, b. the cufpidatus, c. the 
cavity which contained the pulp, part of the root had 
been abforbed fo as to expofe the cavity. 


Fig. 5. An internal view of a middle and lateral 
permanent incifor, completely joined together, a. the 
middle one, b. the lateral, c. a protuberance of the 
cortex ftriatus at their junction, d. a difeafed hole, e. the 
root. 


Fig. 6. An external view of the fame teeth, a. the 
body, on which no trace is left of their junction, b. the 
root. 


Fig. 7. A permanent cufpidatus of the right fide, 
upper jaw, with a remarkable protuberance of the cortex 
{triatus on it, about which, a fubftance fimilar to the 
crufta petrofa of graminivorous animals was depofited, 
as bne protuberance of the cortex ftriatus, b. b. b. b, 
the crufta petrofa, c. the perfect point of the tooth. 


Fig. 8. An external view of the fame tooth, a, the 
perfect body, b. b. the crufta petrofa. 


Fig 9. The right fide of the under jaw of a fquirrel, 
the internal plate of the alveolar proceffes being cut 
away, to fhow the great extent of the incifor, a. a a. 
the bony part of the incifor extending back to the root 
of the coronoid procefs f.b. b. the cortex ftriatus, 

CoC. Ge Ce 
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cc. ¢. ¢. the grinders, d. the cavity of the jaw for the 
_ admiflion of veffels, e. the condyle, g. the angle of the 


jaw. 


Fig. 10. A permanent incifor of the under jaw, 
the upper part of the cortex ftriatus being imperfectly 
formed and pitted, a. the imperfect part of the body, 
b. a fmall part of the cortex ftriatus perfectly formed, 


¢, the bony part much extended. 


Fig. 11. The body of a middle permanent incifor of 
the upper jaw, to fhow in what manner the earthy mat- 
ter of the cortex ftriatus is gradually depofited, and af- 
terwards cryftallized in ranges of fibres, a. the courfe of 
the fibres. 


Fig. 12. The root of a carious bicufpis of the under 
jaw, its membrane had been much enlarged and formed 
into a fac, which fuppurated and burft externally, a. a. 


the root, b. b. the fac laid open. 
Mapa eet, Te LV. 


Fig. 1, 2) 35 4, 5, Oand 7, Reprefent the progrefs 
of offification, of the anterior permanent grinder of the 
lower jaw. Fig. 1. Five points of offification. Fig. 2. 
The fhells united and turned up* fo ag to expofe the ca- 
vity. Fig. 3. The cavity divided into two openings by 
the incipient rootsa. b. the neck. Fig. 4.a.the roots more 
advanced. Fig. 5. Shows the pulp a. a. advancing more 
rapidly than the oflification, b, the membrane intended 


ow *- to 


— 
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to form the cortex ftriatus, not entirely wafled, this tooth 
had appeared through the gum. Fig. 6. The roots more 
advanced, with part of the body at a. pitted or indented. 
Fig. 7. The roots perfetly formed, in one of which 
the veflels entered by two openings at a. this root was 
formed as Euftachius mentions, the other had but one 
opening. | saying 


j * 
a 


Fig. 8, 9, 10, t1, 12 and 13, Show the progrefs 
of offification of the anterior permanent grinder of the 
upper jaw. Fig. 8. Five points of offification not as 
yet perfe€tly joined: Fig.g. The fhells united and 
turned up. Fig. 10. The cavity divided into three 
‘openings by the incipient roots a. Fig. 11. a. The 
yoots more advanced. Fig. 12. a.a.a. The pulp ad- 
vancing more rapidly than the offification, b. the neck 
to which the invefting: membrane firmly adheres, it 
Joofely furrounds the body of the tooth and is at c. held 
out a little from the tooth byapin. Fig. 13. The roots 


perfeCily formed, with but one hole in the point of each 
for the admiflion of veffels. 


Fig. 14, 15, 16, 17, 18 and 19, A fimilar feries of 
the-bicufpides, Fig. 19. A bicufpis of the upper-jaw 
with two roots, which is commonly the cafe. 


Fig, 20, 21, 22, 23, 24 and 25. Different fections 
of the permanent teeth, to explain the ftructure of the 
cortex ftriatus and bony part. a. a.a. a. a. a. the m- 
ternal cavities of all the teeth, which contained the pulps; 
veflels, &c. b. b. b. b. b. b. their bony part, the lines 


which 


is 


4, 


¢ 
C 2ep ‘af. 
which reprefent their bony lamelle become fhorter and” 
fhorter towards the internal part, c.c. c.c. c. c. their 
cortex firiatus, the fibres of which it is compofed, and 
alfo its thicknefs.are accurately reprefented. Fig. 21 
and 22, daiedy the commencement of the roots, to de™ 
monftrate that the internal cavities a. a. decreafe more 


rapidly after their commencement. 
* 


Fig. 26, 27, 28 and 29, different temporary teeth, 
to fhow the wafting of their roots by abforption, a. a. a.a. 


the parts wafted. 


Fig. 30. A permanent grinder of the under jaw, the 
cortex ftriatus of which was imperfectly formed, and 


remarkably pitted, a. a. four very deep pits. 


Fig. 31.° A grinder of the under jaw, the pulp of’ 
which did not feparate into proceffes, fo that only one 


root was formed, a. the cavity which contained the 
pulp. 

Fig. 32, 33) 34 and 35, Different fections of jaws, 
to fhow the manner in which the permanent teeth ap- 
pear, partly in theirown fockets and partly in the fockets 
of the temperary teeth, and alfo how by the refiftance 


of the roots of the temporary, the permanent teeth ap- 


pear irre gularly. 


Fig. 32. a. The fpongy part of the jaw, b. a perma-. 
nent incifor pafling into the focket of the temporary, 


e. the focket of the temporary tooth which had been 
Se: fhed 
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fhed, ¢. the hole by which the membranes were con- © 
neéted, d. the focket of the lateral temporary incifor. 


Fig. 33. a. The fpongy part of the jaw, b. the per- 
manent incifor appearing more internally than the hole 
c. through which the membranes were connected, d. the 
focket of the lateral temporary incifor, e. the middle 


temporary incifor, its root was not wafted. 


Fig. 34. a. The fpongy part of the jaw, b. the per- 
manent incifor, which appeared at the internal part of 
the mouth on account of the refiftance of the temporary 
cufpidatus d. ¢. part of the focket of the lateral tem- 
porary incifor. 


Fig. 35. a. The fpongy fuftance of the jaw, b. the 
bicufpis pafling partly into the focket of the temporary 
grinder which was taken out to fhow the bony partition 
c. not yet abforbed, d. the focket of one of the roots of 
the grinder. 


TABLE -¥. 


Fig. 1. Reprefents the right fide of the lower jaw of 
a foetus calf about three months old, the internal plate 
of the alveolar proceffles being cut away, a. a. a. a. the 
membranes, &c. of the incifores, b. b. the membranes 
of the two anterior {mall grinders, c. the membrane of 
the firft great grinder, d. the fame of the fecond bes 
ginning to form, e. €. €. e. e. €, the connexion of the” 


membranes, gum, veflels, &c. 


Wig.) 2 
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Fig.2. The pulp and bony fhells of the firft great 
grinder of the fame calf, the membranes being removed, 
oflification commenced on fix different points of the pulpy 
in this view three only of the fhells can be feen, a. the 
pulp, b. b. b. the fhells, c. the veffels, &c. : 


Fig. 3. One of the fhells removed, a. the external 
part, b. the cavity, in which the pulp was contained, 


Fig. 4. A grinder more perfect, which commenced 
by four points of offification, the fhells were joined, a. a. 
the body of the tooth, b. b. the two internal cavities 
into which duplicatures of the invefing membrane 
paffed, to form the cortex ftriatus, c. an additional 
procefs, 


Fig. 5. A grinder formed of fix fhells, the grinding 
furface turned downwards, to fhow the junction of the 
internal plates of the fhells and the manner in which the 
membranes are feparated from the pulp, a. a. the junc- 
tion of four of the fhells perfect, b. the junction of the 
other two not as yet perfect, a cavity is feen, where 
the membrane and pulp were {till in contact, c. c. pro- 
tuberances occafioned by the additional proceffes, d. the 
body of the tooth. 


Fig. 6. The great grinder of a foctus calf about four 
months, furrounded by its membranes, a. a. the exter- 
nal and vafcular lamella turned upwards, b. b. the in- 
ternal lamella, in which I could not difcover blood vef- 
fels, part of it is turned up with the former to fhow one 


he of 


7 ( 234 ) | 
of the bony fhells c. The veffels, &c. are reprefented 
at d. 


Fig. 7. A tranfverfe fection of a temporary grindex 
nearly perfect, a. a. a. the invefting membrane pafling 
over and down between the fhells to form the internal 
plates of the cortex ftriatus, the fibres of which are feen 
in contact with the membrane, the pulp b.\b. in con- 
tact with the bony part, which is reprefented white, at 
c. the fides of the fhells approach fo clofe together that 
the cortex ftriatus appears penniform, d. the commence- 
ment of the roots. 


Fig. 8. A grinder which had partly appeared through 
the gum, a. a. the points which had appeared, b. b. 
the gum turned upwards, a few fibres of which, not 
being as yet wafted are fhown pafling down between the 
fhells, to nourifh the membrane in the hollows, c. c. 
the lower part of the membrane, it appears very thin on 
the roots, and veffels are fhown pafling upwards from the 
roots to nourifh the membrane. 


Fig. 9. A grinder which had entirely appeared 
through the gum, a. a. a. the membrane and part of 
the gum in the hollows dead, the nourifhment being cut 
off by the appearance of the tooth. ‘ 


Fig 10: The upper furface of a cow’s grinder which 
commenced by four points of oflification, when perfect 
the bony part could not be obferved, but the upper part 
of the cortéx flriatus being worn away, the bone now 


appears 
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appears between its plates : the white lines reprefent the 
cortex ftriatus, a. a. a. a. a. the bony part, b. b. b. 
the hollows into which the membrane paffed filled with 
a dark brown fpongy fubftance, c. c. the fides which 
were contiguous to the other teeth, d. d. the crufta 
‘ petrofa, this tooth confifts of four different fubftances. 


Fig. 11. A tranfverfe fection of a fimilar tooth to 
fhow the four component parts, &c. the upper part and 
connexion of the cortex ftriatus being worn away, a. a, 
a. a. the extent, windings and arrangement of the fibres 
of the cortex ftriatus accurately reprefented, b. the 
cavity filled with the adventitious matter, c. cc. the 
bony part and alfo the hollows where the pulp was fitu« 
ated, d. the junction of the external plates of the fhells, 
e. e. the crufta petrofa. 


Fig. 12. The upper furface of a horfe’s grinder po- 
lifhed to fhow nearly the fame ftru€ture, the white lines 
are the cortex ftriatus, a. a. a. a. the bony part, b. b. 
the hollows filled partly by the crufta petrofa and partly 
with the adventitious matter, c. c. the fides which were 
contiguous to the other teeth, at one fide the cortex 
{triatus is very thin, and at both the crufta petrofa is 
in a great meafure wanting, d. d. d.d. the crufta 


petrofa. 
SEN Ade WV De 


Fig. 1. An internal view of the teeth and part of the 
jaw of a fkate, a. two or three of the front ranges of 


teeth 


(. 236) 
teeth worn down by grinding, b. four ranges perfeCily 
formed and pafling upwards into the place of the former, 
c. four or five ranges imperfeétly formed and covered 


by their proper membranes, d. part of the jaw. © 


Fig. 2. An internal view of one of the teeth remove 
ed, a. the body, b. the rvots to which the ligaments 


were attached. 


Fig. 3. An internal view of part of the jaw and 
teeth of the Lephius pifcatorius to fhow the elaftic car- 
tilages to which the teeth are annexed, a. the cartilages, 


b. part of the jaw. 


Fig. 4. One of the teeth removed, a. the bony part 
of the tooth which was not connected to the jaw in order 


to allow of free motion, b. the elaftic cartilages, 


Fig. 5. An internal view of part of the jaw and 
teeth of the common fhark, a. a. two teeth of the firft 
range perfect, b. a fpace where one of the teeth was 
“torn away or naturally fhed and the tooth c. from the 
range immediately underneath turning up to occupy its 
place, feveral of the lower ranges are obferved imper- 
fectly formed, their membranes were cut away, d. part 


of the membranes and jaw. 


TAB LE Vil 


Fig. 1. Aninftrument for lancing the gums of chil- 


dren, it ought to be flat and fharp from a. to b. the 


reft fhould be {mooth and round. 
Fig. 2. 


G5237, } 
Fig. 2. An inflrument for taking opt the decayed 


roots of teeth. 


Fig. 3. A curved forceps for taking out the tempo- 
rary teeth, c. a rugged groove to prevent the inftrument 


flipping off the tooth. 


SUPPLEMENTARY PLATES. 


eu Bee ba ie Sai 

A longitudinal fection of an elephant’s grinder to 
fhow its three component parts and the beautiful man- 
ner in which the plates of the cortex ftriatus wind 
through its internal fub{tance, a. the proper bony part 
of the tooth which appears wavy, b. the hole leading 
into the cavity of the tooth for the admiflion of 
veflels, &c. to nourifh the pulp and form the bony 
part, one continued line of the cortex ftriatus can be 
traced beginning at e. until its connexion is cut off as 
at c. by grinding, from c. to c. the portion of the 
grinding furface which came into ufe, a. is at the ante. 
rior part of the tooth, 1, 2, 3, 4, 5, &c. reprefent the 
crufta petrofa pafling over and down between the fhells 
as far as the junction of the plates of the cortex ftriatus, 
d. d. d, the junction of the fhells. In looking over 
R . the 


ese) 
the grinding furface of the tooth from 12. to 4. we can 
fcarcely difcern whether the crufta petrofa wears fafter. 
than the bony part or not, in the fection likewife given 
by Mr. Corfe after my plan, we cannot fay which of the 
two fubftances wears down fafteft, the ridges of the 


cortex {triatus however are fufliciently obvious. 
tk Sa A 


Fig. 1. Reprefents a longitudinal fe€tion of one of 
the upper grinders of an elephant in an incipient ftate, 
about one third lefs than its natural fize, a. a.a.a. &c. 
the crufta petrofa pafhng over and down between the 
procefles until checked by the junction of the bony thells 
and plates of the cortex ftriatus. b. b. b. b. &c. the 
proper bony part of the tooth upon which the fibres of 
the cortex ftriatus are arranged, one continued winding 
line of which can be traced commencing at e. and ter- 
minating at f. where the alternate edges of the bony 
fhells were not as yet joined, c. c. two fhells ftill fepa- 7 
yate from the anterior part of the tooth, a fufficient 
quantity of the crufta petrofa not being depofited to fill 
up the interftices between them, fix or eight fimilar 
fhells but progreflively fmaller were forming, d. the 
junCtion of the edges of two fhells, above which a {mall 
{pace is obferved which had not been at this period filled 
by the crufta petrofa, f. g. h. i. the alternate edges of 
the bony fhells which would have been united as offifica- 
tion advanced. 


Fig. Zs 


( 239 ) 

Fig. 2. A front view of one of the fhells very much 
diminifhed in fize but accurately copied from fig. go. of 
Dr. Blair’s eflay, his defcription of it is as follows, 
‘* One of the rudiments of the teeth of the lower jaw, 
‘© a. its upper part, which is hard, folid, and white, b. 
‘‘ its middle part diftinguifhed by feveral ridges and 
‘¢ furrows, c. its lower part, which is hollow and con- 
«¢ tained the blood veflels and nerve, &c.” 


Fig. 3. An internal view of the under jaw of a 
beaver, the inner plate of the jaw being cut away to exe 
pofe the great incifor, a. a. a. the bony part, b. b. b. 
the cortex ftriatus, g. the hollow fhell which contained 
the pulp, veflels, &c. c. d.e. f. the grinders, one 
continued line of the cortex ftriatus can be traced round 
each except at f. where an additional point was added, 
the crufta petrofa is placed externally, h. the common 
foramen of the jaw, i. the coronoid procefs, k. the 


condyle. 


Fig. 4. One of the grinders removed, a. the grind- 
ing furface, b. the convoluted fhell which contained 
the pulp, &c. no appearance of roots as yet forming, 


Fig. 5. An under grinder of the horfe previous to its 
having appeared through the gum, a. a. its points en- 
tirely covered by the crufta petrofa. 


Fig. 6. An under grinder of a larger horfe, which 
had appeared, and the points worn off by grinding, fo 
that 


( 240 ) 
that one continued line of the cortex ftriatus can be 
traced, within which, only the bony part b, is contained, 
a. the crufta petrofa. 
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